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To  the  Honorable  Senate  and  House  of  Representatives  of  the  Common- 
wealth of  Massachusetts  in  General  Court  Assembled. 

The  undersigned,  commissioners  appointed  under  the  pro- 
visions of  chapter  476  of  the  Acts  of  1893,  entitled  An  act 
to  provide  for  the  appointment  of  a  Highway  Commission 
to  improve  the  public  roads,  and  to  define  its  powers  and 
duties,"  herewith  submit  their  third  annual  report. 

GEO.  A.  PERKINS. 

N.  S.  SHALER. 

W.  E.  McCLINTOCK. 


ANNUAL  EEPOET 

OF  TUE 

MASSACHUSETTS  HIGHWAY  COMMISSION. 


The  Massachusetts  Highway  Commission  has  already 
made  three  reports  to  the  Legishiture  of  the  Common- 
wealth. The  first  of  these  reports  was  prepared  in  accord- 
ance with  the  act  approved  June  2,  1892,  establishing  a 
commission  of  inquiry,  which  was  directed  to  report  to  the 
next  session  of  the  Legislature  all  facts  that  could  be  ascer- 
tained concerning  the  condition  of  the  roads  in  the  Common- 
wealth, as  well  as  a  project  for  a  bill  to  provide  for  their 
improvement.  On  the  basis  of  this  report,  and  a  draft  of  a 
bill  which  was  therewith  submitted,  an  act  providing  for  a 
permanent  commission  was  approved  June  10,  1893.  Ex- 
perience showed  that  certain  provisions  of  the  bill  above 
mentioned,  especially  those  requiring  an  appropriation  for 
each  State  road  by  the  Legislature  before  the  work  of  con- 
struction could  be  undertaken,  made  it  impossible  to  begin 
any  road  building  that  year.  It  was  not  until  an  amended 
act  was  approved,  on  June  20,  1894,  accompanied  by  an 
appropriation,  that  the  commission  found  itself  in  the  pos- 
session of  the  means  which  would  enable  it  to  accomplish 
any  substantial  work.  Owing  to  this  amendment,  further 
delays  were  required  by  the  need  of  having  new  petitions 
and  surveys  prepared  by  the  several  petitioners,  and  it  was 
in  the  latter  part  of  August,  1894,  that  the  actual  construc- 
tion of  roads  was  begun. 

The  report  of  that  year,  the  second  of  the  commission, 
recorded  the  progress  which  had  been  made  in  the  several 
undertakings.  In  almost  all  cases,  on  account  of  the  early 
setting  in  of  winter,  the  work  was  necessarily  left  in  an  in- 
complete state.    In  the  appendices  of  the  present  report  an 
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account  will  be  given  as  to  the  further  work  done  on  the 
roads  above  mentioned,  as  well  as  that  which  has  been 
undertaken  during  the  present  year,  in  accordance  with  the 
petitions  from  the  county  commissioners  or  those  received 
from  the  authorities  of  the  diflerent  municipalities. 

The  number  of  petitions  received  for  State  highways  in 
the  year  1895  was  115,  the  number  submitted  in  the  year 
1894  was  109,  making  a  total  of  224.  These  petitions  rep- 
resent 198  municipalities. 

Meetings  or  the  Commission. 

During  the  year  1895  the  commission  has  held  88  meet- 
ings at  its  office  at  15  Court  Square,  Boston.  It  has  also 
made  numerous  journeys  for  the  purpose  of  viewing  roads 
petitioned  for,  or  in  order  to  inspect  works  in  process  of 
construction. 

In  compliance  with  the  law  requiring  a  stated  advertised 
meeting  to  be  held  in  each  county,  the  commission  has  held 
such  meetings  in  all  the  counties  excepting  Suffolk.  The 
omission  in  the  case  of  Suffolk  has  been  made  because  of 
the  fact  that  the  office  of  the  commission  is  situated  in  that 
county,  and  the  citizens  thereof  have  access  to  the  meetings 
of  the  Board  which  have  been  held  as  above  noted. 

One  or  more  members  of  the  Board  has  inspected  each 
road  the  construction  of  which  was  contemplated,  and  similar 
inspections  have  been  made  at  various  stages  in  the  advance 
of  the  work.  Especial  care  has  been  taken  to  have  such 
inspections  made  by  at  least  one  member  of  the  Board,  in 
company  with  the  chief  engineer,  during  that  portion  of  the 
spring  time  when  the  frost  was  coming  from  the  ground, 
and  when  it  was  possible  to  judge  as  to  the  conditions  to  be 
met  with  in  building  a  road  and  as  to  the  satisfactory  nature 
of  the  work  which  had  been  done  during  the  preceding 
autumn. 

Contracts. 

The  laws  which  guide  the  commission  permit  either  of  two 
methods  whereby  contracts  may  be  made  for  the  construction 
of  State  roads.  In  the  first,  the  contract  can  be  made 
directly  with  the  authorities  of  the  city  or  town,  on  a  basis 
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afforded  by  the  estimate  of  the  commission  as  to  the  cost  of 
the  work ;  in  the  other,  the  contract  may  be  made  with 
private  parties,  after  due  advertisement,  the  conditions  of 
the  agreement  being  previously  approved  by  the  governor 
and  council.  All  contracts  made  in  1894  were  with  the 
municipal  authorities.  In  1895  five  contracts  were  made 
with  private  parties,  for  work  which  for  one  reason  or  an- 
other the  cities  and  towns  in  interest  declined  to  undertake. 
In  both  the  above-described  methods  the  proceedings  after 
the  contract  are  the  same.  The  work  is  done  under  the 
immediate  supervision  of  a  resident  engineer,  employed 
by  the  commission,  who  is  controlled  by  the  chief  engineer 
immediately  representing  the  Board. 

Each  of  the  two  methods  of  contracting  for  the  construc- 
tion of  State  roads,  as  above  described,  has  been  found  to 
have  certain  advantages.  Where  the  work  is  done  by  the 
municipal  authorities,  experience  shows  that  the  efiect  is 
to  inform  many  citizens  concerning  the  proper  method  of 
road  building.  In  many  cases  a  considerable  number  of 
the  men  of  the  town  have  been  enabled  to  acquire  some 
knowledge  as  to  the  proper  methods  of  road  construction, 
and  they  have  generally  displayed  a  great  desire  to  inform 
themselves  concerning  the  work.  In  several  instances, 
towns,  after  completing  pieces  of  State  work  allotted  to 
them,  have  continued  the  same  methods  of  construction  on 
roads  of  a  local  character.  Moreover,  in  many  cases  it  has 
been  found  possible  to  induce  the  communities  about  to 
undertake  the  construction  of  a  piece  of  State  road  to  buy 
rollers  and  crushers,  which  machines,  being  in  possession 
of  the  local  authorities,  are  likely  to  lead  to  important 
improvements  in  the  methods  of  constructing  their  ways. 
On  the  other  hand,  it  has  been  shown  by  experience  that 
work  done  by  the  towns  or  under  their  control  is  naturally 
accomplished  at  less  speed  than  that  which  is  done  by  a 
private  contractor.  In  effect  this  requires  the  commission 
to  maintain  a  resident  engineer  at  the  point  of  operations 
for  a  longer  period  than  would  have  been  necessary  if  an 
ordinary  contractor  had  been  employed. 

Still  further,  in  certain  cases  it  has  been  found  that  the 
town  or  city  authorities  are  required  by  law  or  custom  to 
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pay  more  than  the  usual  wage  to  the  laborers  whom  they 
employ,  and  in  some  cases  these  authorities  have  been  led 
to  employ  workmen  who  were  not  ablebodied.  The  result 
of  these  conditions  is  that  in  certain  cases  contracts  have 
entailed  considerable  losses  upon  the  municipal  authorities. 

Where  the  contracts  are  taken  by  private  bidders,  the 
work  is  performed  by  the  cheapest  labor  which  the  con- 
tractors can  obtain.  There  is  a  limitation  in  the  law  to  the 
effect  that  all  workmen  employed  on  State  roads  shall  be 
citizens  of  the  Commonwealth,  but  this  does  not  prevent  the 
contractors  from  hiring  the  laborers  they  employ  at  the 
cheapest  possible  rate.  These  may  not  be  citizens  of 
the  town  in  which  the  work  is  being  done,  but  persons 
imported  from  the  great  cities.  Thus  it  may  come  about 
that  not  only  are  the  wages  of  these  laborers  as  well  as 
those  of  the  superintendents  given  to  non-residents,  but  the 
information  which  they  obtain  does  not  abide  in  the  com- 
munity where  the  work  is  done. 

In  Appendix  D  there  will  be  found  a  tabulated  statement 
of  the  contracts  which  have  been  made  with  the  different 
municipalities  and  with  private  parties  or  corporations.  It 
will  be  observed  that  in  general  the  rates  awarded  under 
these  contracts,  to  the  towns  or  to  other  contractors,  do 
not  vary  in  any  considerable  measure.  The  commissioners 
take  this  to  be  satisfactory  evidence  that  the  arrange- 
ments as  to  prices  which  they  have  made  with  the  local 
authorities,  without  the  test  of  competition,  have  been  on 
the  whole  reasonable. 


In  the  progress  of  the  work  the  commissioners  have  found 
themselves  perplexed  by  the  question  as  to  the  desirability 
of  including,  within  the  limits  of  the  location  of  State  high- 
ways, the  existing  sidewalks,  or  those  portions  of  the  ordi- 
nary right  of  way  which  are  so  placed  as  to  make  it  likely 
that  such  foot  walks  would  have  to  be  constructed.  To  take 
the  responsibility  of  improving  and  accepting  these  foot  ways 
would  be  to  involve  the  State  in  a  much  greater  expense 
than  would  be  required  for  building  and  repairing  the  roads 
for  carriages  alone.    The  original  law  and  the  amendments 


Sidewalks. 


Bussell  Road  at  Huntington  line,  showing 
retaining  wall. 
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thereto  make  no  mention  of  sidewalks,  although  provision 
was  made  for  other  details,  such  as  the  planting  of  trees  and 
the  location  of  watering  troughs. 

It  should  also  be  noted  that  by  accepting  the  responsibility 
for  the  construction  of  foot  ways  the  commission  might  render 
the  State  liable  to  suits  for  all  accidents  that  might  occur 
from  defects  of  any  kind.  This  would  greatly  increase  the 
cost  of  supervising  and  maintaining  the  ways^j 

As  a  temporary  expedient  to  meet  the  above-noted  dif- 
ficulties in  cases  where  they  have  arisen,  the  commission 
usually  has  taken  as  a  State  highway  only  so  much  of  the 
location  as  is  needed  for  the  wheel  Tvay  and  the  gutters, 
leaving  in  possession  of  the  local  authorities  the  strip  on 
either  side  of  the  way,  containing,  or  which  may  contain,  a 
sidewalk.  It  is  evident  that  this  arrangement  is  likely  to 
prove  in  certain  ways  unsatisfactory.  The  commission  there- 
fore feels  that,  while  it  should  be  allowed  to  take  as  a  State 
road  the  whole  width  of  the  location,  the  sidewalks  should  be 
built  and  maintained  as  under  the  existing  laws,  freeing  the 
State  from  all  liability  as  to  damages. 


The  bridges  which  existed  on  the  roads  which  have  been 
laid  out  as  State  highways  have  been  found  in  most  cases  to 
be  in  a  very  unsatisfactory  condition.  In  certain  instances 
they  have  been  replaced  by  stone  arches,  but  in  most  cases 
it  has  appeared  desirable  to  adopt  constructions  of  a  less 
expensive  sort  by  the  use  of  some  form  of  iron  or  steel  work 
which  would  permit  carrying  macadam  ways  directly  over 
the  structures.  Careful  reckoning  shows  that  with  reason- 
able allowance  for  repairs  the  metal  construction  is  much 
cheaper  than  that  of  the  masonry.  From  any  other  point 
of  view,  except  that  of  first  cost,  the  stone  bridge  is  much 
more  satisfactory  than  any  other ;  its  durability  is  practi- 
cally unlimited,  it  needs  no  careful  inspection,  it  does  not 
cause  the  interference  with  traflSc  which  is  occasioned  by 
the  repairing  or  reconstruction  of  a  metal  bridge,  and  it  is  a 
far  more  agreeable  element  in  the  landscape.  It  is  only  with 
a  view  of  keeping  down  the  average  cost  of  State  roads  that 
stone  arches  have  not  been  in  every  instance  used.  1  It  has 
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been  found  that  in  many  cases  the  difference  in  the  cost  of  a 
bridge  of  stone,  say  three  spans  of  ten  feet  each,  over  one 
of  a  cheaper,  but  equally  safe  nature,  built  of  iron  or  steel, 
would  amount  to  a  sum  sufficient  to  build  a  considerable 
length  of  road.  Therefore,  though  reluctantly,  the  commis- 
sion has  decided  generally  to  use  the  cheaper  but  less 
graceful,  rather  than  the  more  enduring  system  of  construc- 
tion, leaving  to  the  next  generation  the  task  of  building 
these  important  elements  of  a  road  in  a  more  satisfactory 
way. 

Trees  and  Watering  Troughs. 

The  commission  is  directed,  where  feasible,  to  plant  trees 
and  maintain  watering  troughs  at  suitable  intervals.  As 
none  of  the  sections  which  have  been  finished  are  of  a  con- 
siderable length,  it  has  not  yet  seemed  well  to  the  commission- 
ers to  undertake  tree  planting  or  the  construction  of  troughs. 
Preliminary  inquiries  have  shown  that  it  will  be  much  less 
expensive  to  plant  at  once  the  borders  of  ten  to  fifteen  miles 
of  roadway,  and  to  build  a  dozen  or  more  watering  troughs, 
than  to  deal  in  a  piecemeal  fashion  with  these  undertakings. 

Field    and    Laboratory    Studies    of    Eo  ad-building 

Stones. 

The  work  of  inquiry  concerning  road-building  stones  in 
the  Commonwealth,  begun  last  year,  has  been  continued 
during  the  present  year.  As  will  be  seen  by  the  tables, 
Appendix  C,  a  considerable  number  of  these  materials  have 
been  subjected  to  careful  inquiry.  Owing  to  the  fact  that 
this  undertaking  has  been  carried  on  with  the  collaboration 
of  the  Lawrence  Scientific  School  of  Harvard  University 
and  the  United  States  Geological  Survey,  the  expense  to 
the  State  has  been  less  than  one  thousand  dollars  per  year. 
This  economy  is  made  possible  by  the  fact  that  the  above- 
named  school  provides  a  laboratory  and  the  necessary 
machinery,  and  the  power  required  in  the  work.  The 
United  States  Geological  Survey,  for  the  reason  that  the 
work  of  collecting  the  samples  of  stone  from  the  field  was 
coincident  with  its  own  purposes,  has  paid,  to  the  extent  of 
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eight  hundred  dollars,  the  cost  of  collecting  and  transporting 
the  materials  to  the  laboratory,  the  conditions  of  this  help 
being  that  the  federal  survey  shall  have,  coincidently  with 
the  commission,  the  benefit  of  the  information  acquired. 

The  system  now  adopted  by  the  commission  gives  infor- 
mation not  only  concerning  the  hardness  and  toughness  of 
the  stone  in  question,  but  also  constants  as  to  the  cementing 
and  re-cementation  of  the  dust, — points  which  are  of  very 
great  importance  in  determining  the  utility  of  any  variety 
of  stone. 

The  work  of  stone  testing  is  done  in  such  a  manner  that 
when  the  study  of  the  State  is  completed  it  will  be  possible 
to  place  the  information  in  a  short  report  with  an  accom- 
panying map,  the  latter  being  so  arranged  that  the  locality, 
value,  etc.,  of  road-making  materials  can  be  at  once  ascer- 
tained. 

Continuation  of  Work. 
In  nearly  all  cases  each  piece  of  road  which  has  been  taken 
by  the  commission  forms  a  part  of  an  extended  system. 
While  the  principal  object  of  the  commission  has  been  at 
once  to  provide  for  the  growing  needs  of  better  ways 
between  neighboring  cities  and  towns  throughout  the  Com- 
monwealth, in  all  cases  it  has  considered  how  fnv  the  pro- 
posed road  could  be  made  to  fit  into  a  system  which  would 
afford  main  communications  between  the  various  parts  of  the 
Commonwealth.  It  is  to  be  remembered  that  in  no  case 
can  the  commission  originate  the  project  for  a  road,  it  has 
only  to  consider  the  petitions  for  detached  sections  which 
may  be  brought  to  them  by  the  county  commissioners  or  by 
the  municipal  authorities  ;  but  in  practically  all  instances  it 
has  been  found  possible  to  debate  the  question  of  the  pro- 
posed way  with  the  local  authorities,  and  where  necessary 
to  make  modifications  of  a  project  so  that  it  might  fit  into 
the  larger  scheme.  It  is  now  clear  that,  to  a  much  greater 
extent  than  at  first  seemed  possible,  the  process  of  construc- 
tion will  in  the  end  aflford  certain  continuous  east  and  west 
and  north  and  south  ways,  so  arranged  that  the  larger  cities 
may  be  united,  and  the  local  as  well  as  the  more  extended 
travel  of  the  Commonwealth  accommodated  with  continuous 
good  highways. 
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So  far  as  possible  the  commission  has  endeavored  to  advise 
with  applicants  for  State  roads  in  such  a  manner  that  the 
proposed  road  might  not  only  obtain  the  ends  sought  by 
the  petitioners,  but  also  help  the  conditions  of  communities 
which  might  lie  on  either  side  of  the  proposed  route.  Ex- 
perience has  shown  that  by  inconsiderable  modifications  of 
plans  such  adjustments  could  often  be  made. 

Looking  forward,  as  it  does,  to  a  rapid  development  of 
the  system  of  State  ways,  the  commission  is  prepared,  if  so 
instructed,  and  if  supported  by  a  sufficient  appropriation, 
speedily  to  extend  from  twelve  to  thirty  of  these  main  routes 
upon  which  construction  has  begun  at  one  or  more  points. 
If  it  should  be  the  pleasure  of  the  Legislature  to  increase 
the  appropriation  by  a  large  amount,  it  will  be  possible  to 
extend  these  roads  in  a  speedy  and  effective  manner.  With 
the  one  and  one-half  years'  experience  which  it  has  gained 
in  the  work  the  commission  feels  that  it  is  now  in  condition 
to  expend  in  one  year  at  least  twice  the  amount  allotted  for 
its  use  by  the  last  appropriation.  It  desires  this  statement 
to  be  understood  not  as  a  suo:o:estion  as  to  the  sum  which 
should  be  appropriated,  but  it  would  note  that  the  pro- 
portionate amount  of  office  and  field  expenses,  which  have  to 
be  paid  by  the  commission,  will  diminish  with  each  increase 
in  the  number  of  miles  of  construction  accomplished  in  any 
one  year. 

EoAD  Machinery. 

At  the  outset  of  its  undertakings  the  commission  found 
much  difficulty  from  the  inadequate  number  of  steam  rollers 
which  were  to  be  had  in  this  community  and  in  the  neighbor- 
ing portions  of  the  States  upon  its  border  for  use  on  the  roads 
it  was  constructing:.  In  1893  the  total  number  of  rollers 
which  could  be  made  available  for  such  work  was  twenty- 
three.  At  the  present  time,  owing  to  the  demand  for  their 
use  on  State  highway  work  and  to  the  enhancement  of 
interest  in  road  construction  in  general,  which  has  been 
more  or  less  due  to  the  work  of  the  commission,  there  are 
seventy  rollers  which  may  be  reckoned  iis  available. 

It  was  evidently  in  view  of  the  great  cost  of  these 
necessary  engines  that  the  Legislature  provided  an  act,  ^ 
approved  June  5,  1895,  that  under  certain  conditions  these 
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road  machines  could  be  loaned  to  the  towns.  The  commis- 
sion was  not  informed  concerning  the  proposed  legisla- 
tion ;  indeed,  it  knew  nothing  of  it  until  it  was  approved. 
It  should  be  noted  that,  while  no  distinct  provision  was 
made  in  the  above-mentioned  act  for  the  purchase  of  these 
rollers,  the  law  is  so  drawn  that  the  commission  has  to  pay 
for  them  out  of  the  money  appropriated  for  the  construction 
of  the  roads.  Moreover,  it  should  be  observed  that  the  plan 
of  loaning  rollers  to  towns  does  not  provide  any  method  for 
their  supervision  or  repair.  It  may  furthermore  be  remarked 
that  up  to  the  present  time  but  one  town  —  Brookline^ — has 
called  upon  the  commission  for  a  roller.  The  application 
came  after  all  the  money  appropriated  had  been  allotted  for 
the  construction  of  roads  ;  it  was  therefore  beyond  the  power 
of  the  commission  to  comply  with  the  request.  It  is  likely, 
however,  that  several  such  demands  would  have  been  made 
had  the  authorities  of  certain  towns  not  been  informed  as  to 
the  restrictions  and  limitations  in  the  amount  of  road  build- 
ing which  would  arise  in  case  the  commission  should  have 
to  pay  for  the  machines.  A  roller  called  for  under  this  act 
may  be  used  for  no  more  than  thirty  days  each  year ;  true 
economy  dictates  that  it  should  be  used  for  about  two 
hundred  days  each  year. 

In  view  of  these  facts,  the  commission  recommends  that 
the  provisions  for  loaning  rollers  to  towns  be  not  re-enacted. 
It  makes  this  recommendation  with  the  conviction  that  there 
is  at  present  a  sufficient  number  of  rollers  to  do  the  required 
work,  and  that  the  cost  of  hiring  these  machines  is  now  not 
excessive.  It  recommends,  however,  that  the  present  law, 
which  allows  the  commission  to  purchase  road-building  ma- 
chinery, be  retained,  with  the  further  provision  that  machin- 
ery thus  purchased  by  the  commission  may  be  let  to  local 
authorities  upon  conditions  to  be  determined  by  the  Board. 

Expenditures  of  the  Massachusetts  Highway  Commission 


From  July  7,  1894,  to  Dec,  20,  1895. 


Construction :  — 

Barnstable  County, . 
Berkshire  County,  . 
Bristol  County, 


ei3,416  29 
63,072  10 
48,015  53 
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Construction  —  Concluded. 

Dukes  County,  $29,860  10 

Essex  County,   25,174  07 

Franklin  County,   36,004  94 

Hampden  County,  74,111  35 

Hampshire  County,        ....        69,502  97 

Middlesex  County,  41,971  49 

Nantucket  County,   21,953  55 

Norfolk  County   39,526  14 

Plymouth  County,   80,837  02 

Worcester  County,   94,401  12 

 $637,846  67 

Engineering:  — 

Salaries,  |17,092  76 

Travel,   3,421  40 

Supplies,   909  23 

  21,423  39 

Salary  of  commissioners,   9,000  00 

Travel  of  commissioners,   2,627  01 

Clerical  assistance,   6,279  61 

Rent  of  offices,   2,965  00 

Salary  of  chief  engineer,   4,500  00 

Incidentals :  — 

Advertising,   $224  19 

Printing,  including  postal  cards  and 

stamped  envelopes,     ....         1,132  30 

Stationery,   472  39 

Janitor,   310  50 

Towel  supply,   43  33 

Light   116  02 

Telephone,   363  45 

Fixtures,   953  19 

Minor  items,   588  56 

  4,203  93 

Mileage  partially  used,   400  00 

Cash  drawn  on  requisition,  partly  expended,       .       .       .         200  00 


Total  to  date,  $689,445  61 


GEO.  A.  PERKINS. 

N.  S.  SHALER. 

W.  E.  McCLINTOCK. 


APPENDIX. 


APPENDIX. 


[A.] 

Showing  Method  of  laying   out  and  con- 
structing State  Highways. 

Before  any  action  toward  laying  out  and  constructing  a  State 
highway  can  be  taken  by  the  commission,  it  is  necessary  that 
a  petition,  signed  either  by  the  selectmen  of  a  town,  the  mayor  and 
aldermen  of  a  city  or  the  county  commissioners  of  a  county  in 
which  the  road  lies,  accompanied  by  a  plan  and  profile  prepared 
in  accordance  with  the  requirements  of  the  commission,  be  filed  in 
the  Highway  Commissioners'  office. 

Early  in  each  year  the  commissioners  determine  upon  which 
roads  work  shall  be  done  during  the  remainder  of  the  fiscal  year. 
Plans  are  then  prepared  by  the  engineer  and  approved  by  the 
commission,  showing  the  alignment  and  width  of  the  road,  together 
with  the  proposed  grade  ;  the  policy  of  the  commission  being  to 
reduce  all  grades  wherever  possible  to  a  maximum  of  five  feet  to 
the  hundred,  and  to  establish  such  grades  as  will  prevent  the 
accumulation  of  water  in  depressions  on  the  roadway. 

After  the  project  has  been  approved  by  the  commission,  the 
road  is  indicated  on  the  ground  by  placing  stakes  on  each  side  at 
intervals  of  fifty  feet  and  at  all  points  where  the  direction  of  the 
way  is  changed.  Courses  and  distances  are  plotted  on  the  plan, 
cross-sections  are  taken,  and  the  quantities  of  the  different  items 
of  construction  are  estimated. 

A  conference  is  then  held  between  the  city  or  town  officials  and 
the  State  commissioners,  to  determine  whether  or  not  a  contract 
will  be  made  with  the  commission  by  the  municipality,  and  the 
prices  at  which  the  work  shall  be  done.  If  the  city  or  town 
authorities  are  willing  to  accept  such  prices  as  may  be  determined 
upon,  a  contract  is  then  made  with  the  municipality  for  the  con- 
struction of  the  road.  If  the  town  or  city  officials  are  unwilling 
to  take  such  a  contract,  the  commission  advertises  the  same,  and 
the  work  is,  after  a  comparison  of  the  bids  and  the  approval  of  the 
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contract  by  the  governor  and  council,  let  to  the  lowest  responsible 
bidder. 

In  all  competitive  contracts  the  contractor  gives  two  bonds,  one 
for  the  faithful  performance  of  the  contract,  the  other  to  indem- 
nify the  town  or  city  for  any  damage  resulting  from  accidents 
during  the  construction  of  the  road. 

The  road  to  be  built  having  being  staked  and  the  grades  marked 
on  each  stake,  the  town,  city  or  private  contractor  is  notified  of  the 
readiness  of  the  commission  to  have  the  work  begun.  As  soon 
as  the  town,  city  or  private  contractor  gives  notice  that  it  is 
ready  to  proceed  with  the  work,  a  resident  engineer  is  detailed  by 
the  chief  engineer  to  give  all  the  lines  and  grades.  He  is  also  to 
look  after  the  methods  of  construction,  the  quality  of  the  material 
employed  in  construction,  and  to  make  a  return  of  the  labor  and 
materials  used,  together  with  a  monthly  estimate  of  the  quantities, 
and  on  the  completion  of  the  contract  a  final  estimate  of  quan- 
tities and  amounts  to  be  paid  to  the  contractor. 

The  resident  engineer  is  expected  to  supervise  the  work  during 
the  entire  time  of  construction  ;  he  must  decide  all  cases  in  dispute, 
either  on  his  own  judgment  or  by  order  of  the  chief  engineer. 

The  employment  and  the  management  of  all  labor  and  teams, 
the  purchase  of  all  material  and  the  prices  paid  for  both  labor 
and  material,  are  entirely  in  the  hands  of  the  contractor,  whether 
municipal  or  other. 

The  first  work  in  the  construction  of  a  road  is  necessarily  the 
preparation  of  the  surface  for  receiving  the  broken  stone.  Before 
any  excavation  or  any  other  work  can  be  begun,  the  trees  and 
brush  which  would  interfere  with  the  progress  of  the  work  are 
removed  to  a  point  beyond  the  line  of  excavation  or  embankment. 
The  progress  of  the  work  in  many  cases  involves  the  excavation 
of  considerable  material  in  widening  of  the  road  bed,  in  the  reduc- 
tion of  hills  and  in  the  elevation  of  embankments  to  the  grades 
established  b}^  the  commission,  in  raising  the  road  bed  above  the 
level  of  swamps  or  freshets,  and  in  changes  at  the  intersections  of 
roads  or  private  driveways  made  necessary  by  the  new  grade. 

When  the  road  passes  over  soil  of  a  gravelly  nature,  the  road 
is,  as  far  as  possible,  shaped  by  the  use  of  this  material  to  the 
established  sub-grade  line.  Where  the  road  passes  over  clay  it 
has  been  the  policy  of  the  commission  to  excavate  the  roadway  to 
a  depth  of  sixteen  inches  below  the  line  of  the  proposed  finished 
grade,  to  cover  this  with  gravel  to  the  depth  of  four  inches,  and 
this  in  turn  with  coarse  stone  eight  inches  deep,  laid  by  hand  on 
edge  and  rolled  with  a  steam  roller,  this  stone  being  covered  with 
broken  stone.    In  some  cases  a  layer  of  gravel  twelve  inches  in  * 
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depth  has  been  used  instead  of  the  coarse  stone,  and  this  with 
good  results. 

Where  loose  sand  has  been  met  with,  it  has  been  customary  to 
excavate  the  same  from  four  to  six  inches  below  the  sub-grade 
and  refill  to  the  sub-grade  line  with  gravel.  At  Cottage  City  the 
sub-grade  was  excavated  for  four  inches  below  the  line  of  sub- 
grade,  and  a  layer  of  beach  stone  four  inches  in  thickness  spread 
over  this  surface  for  a  width  of  fifteen  feet.  Upon  this  a  layer  of 
screenings  was  spread,  and  a  steam  roller  passed  over  the  same 
until  it  was  thoroughly  compacted.  Upon  several  small  sections 
of  that  road,  where  the  sand  met  with  was  particularly  trouble- 
some, the  sub-grade  was  carefully  shaped,  and  a  single  thickness 
of  cotton  cloth  placed  over  the  surface  so  shaped,  upon  which 
screenings  were  spread  and  then  the  coarser  broken  stone.  This 
gave  a  very  satisfactory  foundation,  and  made  it  possible  for  the 
steam  roller  to  be  advantageously  used.  Small  sections  of  tarred 
paper  were  also  tried  in  place  of  cloth,  but  the  stones  broke 
through  the  paper  and  rendered  it  useless.  The  cloth  only  served 
to  prevent  the  broken  stone  being  pressed  into  the  road,  and  to  hold 
the  same  until  it  was  thoroughly  compacted  and  the  interstices  filled 
from  above  ;  this  will  prevent  any  future  settlement  of  the  road. 

At  Nantucket,  owing  to  the  sandy  nature  of  the  soil  and  the 
expense  of  obtaining  broken  stone  from  some  point  on  the  main- 
land, with  a  long  haul  after  it  was  landed  on  the  island,  the  road 
was  excavated  three  inches  below  the  sub-grade,  and  this  surface 
covered  with  three  inches  of  screened  gravel,  which  was  thor- 
oughly rolled,  and  covered  with  a  broken  limestone  four  inches 
deep  after  rolling. 

AVhere  loam  is  met  with  in  the  course  of  the  work  in  the  prepa- 
ration of  the  road  surface,  it  is  excavated  to  a  depth  of  one  and 
one-half  feet  below  the  proposed  finished  grade,  so  as  to  afford 
place  for  one  foot  depth  of  gravel  or  other  suitable  material 
beneath  the  broken  stone. 

As  a  means  of  removing  the  water  from  clayey  excavations, 
side  drains  are  constructed  after  the  following  manner :  — 

The  soil  is  first  excavated  to  a  depth  of  two  and  one-half  to 
three  feet  below  the  proposed  finished  grade,  and  of  a  width  suffi- 
cient to  allow  a  five-inch  glazed  clay  pipe  with  bell  and  spigot 
joint  to  be  conveniently  laid  two  or  three  inches  below  the  bot- 
tom of  the  proposed  pipe.  Gravel  is  then  spread  on  the  bottom 
of  this  trench,  and  upon  this  material  the  pipes  are  laid,  with  open 
joints  filled  around  with  a  medium  fine  gravel,  free  from  sand.  The 
trench  is  then  refilled  to  sub-grade  with  screened  gravel,  or,  when 
the  gravel  cannot  be  conveniently  obtained,  with  broken  stone. 
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Where  ledge  is  met  with,  it  is  customary  to  excavate  it  so  that 
sis  inches  of  gravel  may  be  placed  beneath  the  broken  stone. 

On  all  roads  thus  far  constructed  by  the  Board  it  has  been 
necessary  to  rebuild  most  of  the  old  culverts  and  also  to  construct 
many  new  ones,  in  order  to  protect  the  road  from  the  washing 
action  of  surface  water.  Where  stones  of  suitable  quality  are 
found  convenient  to  the  work,  it  is  the  custom  of  the  commission 
to  use  them  for  this  class  of  work.  In  cases  where  the  quantity 
of  water  to  be  taken  care  of  is  small,  twelve-inch  vitrified  pipe 
is  laid,  with  masonry  ends  to  protect  it  from  breakage  and  to 
retain  the  road  bed.  On  most  of  the  culvert  work  the  side  walls 
and  covering  stones  underneath  the  road  bed  are  made  of  stones 
split  or  broken  to  give  a  fairly  good  surface,  but  on  the  ends  of 
the  culverts  the  stone  has  been  cut  or  pointed,  to  give  more  du- 
rable and  better-looking  work.  The  latest  specifications  require 
that  the  stones  shall  have  such  a  quality  that  no  spalls  shall  be 
allowed  or  show  on  their  faces. 

On  some  of  the  roads,  and  notably  on  each  section  laid  out  in 
the  town  of  Russell,  on  the  Fairfield  and  on  the  Huntington  ends,  as 
the  bank  could  not  otherwise  be  held  up,  a  large  amount  of  retain- 
ing wall  has  been  built.  That  in  Russell  has  all  been  built  from 
stone  blasted  out  of  ledge  in  the  vicinity  of  the  work,  excepting  a 
small  piece  near  the  Chapin  &  Gould  Mills,  where  they  were  taken 
from  an  abandoned  railroad  abutment  near  the  Russell  station. 

In  Shelburue  there  is  a  long  cut  known  in  the  vicinity  as  the 
"  Dug  Way,"  on  the  top  of  which  is  a  cemetery.  In  order  to 
support  these  banks,  a  long  section  of  retaining  wall  has  been 
built  of  stone  obtained  from  a  quarry  in  Buckland,  and  hauled  a 
distance  of  about  three  miles. 

When  stone  bridges  have  been  constructed,  the  commission  has 
used  rubble  masonry  laid  in  cement,  care  in  all  cases  being  taken 
to  secure  a  good  foundation,  the  excavation  being  made  several 
feet  below  the  bed  of  the  stream,  to  prevent  the  undermining 
of  the  foundation  by  the  action  of  the  current.  Ledge  stone 
thoroughly  bedded  in  cement  is  used  for  retaining  ■vV'alls  and 
abutments,  and  the  coping  is  of  split  stone.  At  Manomet,  in 
Plymouth,  where  a  stone  arch  is  built,  all  the  masonry  is  rubble 
excepting  the  parapet  wall,  where,  on  account  of  the  thickness, 
and  both  faces  showing,  the  stones  were  split  to  the  width 
required,  and  the  coping  pointed  on  the  edges  roughly  to  line. 
At  Russell,  near  the  Fairfield  Mills,  stone  from  an  old  railroad 
abutment  near  Russell  station,  and  also  stone  from  the  Monson 
quarries,  was  used  on  walls  and  sheeting  for  arch.  The  parapet 
walls  and  coping  of  this  bridge  were  from  the  Monson  quarries. 


Russell  Road  near  Fairfield  Stock  Farm,  showing  timber 
crib-work  built  by  the  town  for  a  retaining- 
wall  at  culvert. 
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After  the  road  has  been  graded  to  the  lines  and  widths  called 
for  by  the  specifications  and  plans,  the  surface  is  shaped  for  the 
broken  stone,  in  conformity  with  the  section.  This  section  is 
generally  six  inches  below  the  finished  grade  in  the  centre  and  five 
inches  on  the  sides.  The  steam  roller  is  then  run  over  the  entire 
surface,  and  any  depressions  which  occur  are  filled  with  gravel  or 
other  suitable  material  before  the  broken  stone  is  spread. 

The  portion  of  the  road  bed  next  the  cross-section,  shaped  for 
the  broken  stone  or  shoulder,  is  left  about  nine  inches  above  the 
sub-grade,  to  prevent  the  broken  stone  being  forced  beyond  lines, 
and  to  allow  for  settlement  when  it  is  rolled. 

The  surface  of  the  road  bed  being  all  shaped,  when  trap  rock  is 
used,  and  where  the  broken  stone  used  is  considered  sufficiently 
hard  to  resist  the  effects  of  the  travel  it  is  to  receive,  this  stone  is 
spread  for  a  length  of  at  least  two  hundred  feet,  for  a  depth  of 
six  inches,  the  pieces  varying  in  size  from  two  and  one-half  to 
one  and  one-quarter  inches  in  their  largest  diameters.  This  layer 
is  rolled  by  a  steam  roller  until  the  stone  ceases  to  crawl  "  under 
the  roller,  and  is  moderately  well  set ;  all  depressions  are  filled 
with  broken  stone  of  the  same  sizes.  Upon  this  a  second  layer, 
the  fragments  varying  from  one-half  to  one  and  one-quarter 
inches  in  their  largest  diameters,  is  spread  for  a  depth  of  about 
three  inches,  and  rolled  as  before  until  the  stone  is  thoroughly 
set,  all  depressions  being  in  turn  filled  with  broken  stone  of  the 
last-described  sizes.  For  the  third  or  finishing  layer,  screenings 
that  have  passed  through  a  half-inch  screen  are  spread  for  a 
depth  of  about  one-half  inch.  The  watering  cart  is  then  used 
until  the  surface  is  thoroughly  wet,  and  the  steam  roller  again 
passes  over  it  until  the  surface  is  perfectly  firm  and  smooth. 

Where  the  broken  stone  is  of  a  softer  nature,  it  is  spread  in 
three  layers,  the  first  two  laj^ers  being  each  about  four  and  one- 
half  inches  thick,  varying  in  size  from  one-half  to  two  and 
one-half  inches  in  their  largest  diameters,  and  a  third  layer  of 
Bcreenings.    The  treatment  is  the  same  as  above  noted. 

Where  there  is  a  supply  of  native  stone  which  is  not  considered 
of  sufficient  hardness  to  withstand  the  effects  of  the  travel  the 
road  will  be  likely  to  receive,  in  order  to  save  expense  the  native 
stone,  varying  from  one-half  to  two  and  one-half  inches  in  the 
largest  diameters,  is  spread  on  the  road  for  a  depth  of  six  inches 
and  thoroughly  rolled.  This  serves  as  a  foundation  for  the  im- 
ported broken  stone.  Upon  this  a  layer  of  trap  rock  is  spread 
for  a  depth  of  three  inches,  and  rolled  until  the  stone  is  thoroughly 
set.  The  sizes  of  the  broken  stone  used  for  this  layer  vary  with 
the  amount  of  travel  the  road  is  to  receive.    Where  the  travel  is 
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very  heavy,  the  sizes  vary  from  one  and  one-quarter  to  two  and 
one-half  inches  in  their  largest  diameters  ;  where  the  travel  is 
lif^hter,  the  variation  in  size  is  from  one-half  to  one  and  one-half 
inches  in  their  largest  diameters.  After  the  rolling  of  the  three- 
inch  layer,  trap  rock  screenings  are  spread  to  a  depth  of  one-half 
inch.  The  watering  cart  and  the  steam  roller  are  used  as  in  the 
other  cases.  In  order  to  prevent  dust  sticking  to  the  rollers  and 
picking  the  stone  up,  great  care  is  necessary  in  the  application  of 
water.  On  the  rolling  of  the  second  course  the  roller  is  passed 
over  the  shoulders  to  make  them  conform  to  the  broken  stone, 
and  screenings  are  then  spread  over  them,  which  are  rolled  at  the 
same  time  as  the  last  course.  When  Telford  foundations  are  used, 
owing  to  the  settlement  of  the  Telford  under  the  roller  the  same 
thicknesses  of  stone  are  generally  necessary. 

The  steam  roller  in  all  cases  should  be  so  used  as  to  roll  the 
road  first  at  the  edges,  gradually  working  to  the  centre. 

On  the  greater  number  of  the  roads  the  hardened  way  has  been 
made  fifteen  feet  in  width,  but  the  tendency  of  travel  has  been  to 
concentrate  on  one  line,  and  consequently  a  track  is  worn  near  the 
centre  of  the  stone.  This  depression  being  refilled  with  broken 
stone,  the  teams  have  to  leave  the  track  and  pass  over  the  surface 
on  the  other  side,  next  the  shoulder. 

After  all  the  broken  stone  has  been  rolled  on  the  shoulders,  and 
the  section  over  the  embankments  is  completed,  whenever  it  is 
necessar}^,  a  fence,  to  serve  as  a  guard  rail,  is  constructed  as  fol- 
lows :  cedar  or  chestnut  posts,  set  in  the  ground  three  feet  deep, 
projecting  three  and  one-half  feet  above  it,  are  set  within  one  foot 
of  the  edge  of  the  embankment.  On  top  of  these  posts  a  rail  four 
inches  square,  of  spruce  or  other  suitable  material,  planed,  is  set 
in  cornerwise.  On  the  side  of  the  post  is  a  hub  guard  of  two  by 
six  inch  spruce,  or  other  suitable  wood,  planed,  and  notched  in 
each  post  and  securely  spiked  on.  All  parts  of  the  exposed  sur- 
faces are  painted  with  two  coats  of  best  lead  and  oil.  It  is  the 
policy  of  the  commission  to  avoid  the  use  of  the  guard  rail  when- 
ever possible  ;  and  for  this  purpose,  where  the  embankments  are 
low,  they  are  carried  outwards  wHth  a  slight  slope. 

After  all  the  broken  stone  has  been  spread  and  the  slopes 
smoothed  through  all  the  cuts,  cobble  gutters,  three  feet  in  width 
on  the  road  bed  and  one  foot  on  the  slopes,  conforming  to  it,  are 
placed  wherever  the  volume  of  water  is  so  large  that  the  road  bed 
or  the  slopes  would  be  severely  washed  without  them. 

After  all  the  excavations  required  in  reducing  the  grades  or  in 
widening  the  road  bed  are  completed,  and  the  slopes  of  all  em- 
bankments are  finished,  it  is  the  intention  of  the  commissioners  to 
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cover  them  with  loam  and  sow  them  with  grass  seed,  in  order  to 
preserve  the  sides  of  the  road  from  washing. 

All  brush,  stones  and  other  unsightly  material,  lying  between 
the  lines  of  location  and  the  tops  of  the  slopes,  and  also  between 
the  lines  of  location  and  the  bottom  of  the  slopes  on  the  embank- 
ment, and  all  other  places,  are  removed,  and  the  road  left  in  a 
neat  and  workmanlike  condition. 

Stone  Monuments. 

On  both  sides  of  the  road,  at  all  angles,  at  tangents  on  curves, 
and  on  all  long,  continuous  straight  lines,  at  intervals  not  exceed- 
ing one  thousand  feet,  stone  bounds  are  placed.  These  bounds 
are  of  granite,  six  feet  in  length,  placed  five  feet  in  the  ground, 
with  the  upper  foot  hammered,  and  marked  with  the  letters 
*'M.  H.  B."  (abbreviation  for  Massachusetts  Highway  Bound). 

Whenever  these  stone  bounds  would  interfere  with  the  public 
travel,  they  are  so  placed  that  the  top  shall  be  level  with  the  sur- 
rounding surface. 

Payments. 

On  or  about  the  15th  of  each  month  an  estimate  is  made  of  the 
quantity  of  work  done  on  each  section  of  the  road  by  the  resident 
engineer  in  charge,  who  approves  the  same  and  then  forwards  it 
to  the  commission  in  triplicate.  The  estimates  are  then  checked 
under  the  direction  of  the  chief  engineer,  approved  by  him  and 
afterwards  by  the  commission.  The  estimates  are  then  sent  to 
the  State  auditor  for  his  scrutiny,  who  forwards  them  to  the  gov- 
ernor and  council  for  approval.  About  the  first  of  the  following 
month  the  State  treasurer  forwards  to  the  immediate  contractors 
the  amount  of  money  due  them. 

CHAS.  MILLS, 
Chief  Engineer. 


[B.] 

Eepoijt  of  Chief  En^gineer. 

Boston,  Mass.,  Dec.  31,  1895. 
To  the  Massachusetts  Highway  Commission, 

Gentlemen: — I  herewith  submit  the  following  report  of  work 
performed  during  the  years  1894  and  1895  : 

Owing  to  the  early  setting  in  of  winter  in  the  year  1894,  all  the 
work  then  under  construction  was  necessarily  left  incomplete  and 
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much  of  it  in  a  very  unsatisfactory  condition.  All  of  this  work 
has  been  completed  during  the  present  year,  and,  with  the  finished 
and  unfinished  work  of  1895,  is  included  in  the  following  state- 
ment of  work  performed. 

Statement  of  Work  done  in  the  Years  1894  and  1895. 

301,246.30  cubic  yards  of  earth  excavation. 

4,656.60  cubic  yards  of  ledge  excavation. 

9,468.90  cubic  yards  of  rubble  masonry  laid  dry. 

2,225.80  cubic  yards  of  rubble  masonry  laid  in  cement. 

76,029  00  cubic  yards  of  gravel. 

26,537.10  square  yards  of  Telford  foundation. 

307,211.00  square  yards  of  shaping. 

200,663.28  tons  of  broken  stone. 

4,556.00  linear  feet  of  vitrified  clay  pipe,  exclusive  of  side  drains 

71,900.20  linear  feet  of  guardrail. 

46,846.00  linear  feet  of  side  drains. 

20,099.70  square  yards  of  cobble  gutter. 

1,241  stone  monuments  set. 

Statement  of  Appropriations  and  Expenditures. 

The  Legislature  of  1894  appropriated  ....  $300,000  00 
The  Legislature  of  1895  appropriated      ....      400,000  00 

A  total  of  $700,000  00 

Amounts  thus  far  expended  in  Each  County  for  Road  Construction^ 
including  Salaries  of  Resident  Engineers,  Survey  Work  done  after 
signing  of  Contracts,  Cost  of  Stone  Bounds  and  Other  Items  prop' 


erly  charged  to  the  Roads. 

Barnstable  County,   813,416  29 

Berkshire  County,   63,072  10 

Bristol  County,   48,015  53 

Dukes  County,   25,860  10 

Essex  County,   25,174  07 

Franklin  County,     .       .       ...       .       .  36,004  94 

Hampden  County,   74,111  35 

Hampshire  County,   69,502  97 

Middlesex  County,   41,971  49 

Nantucket  County,   21,953  55 

Norfolk  County,   39,526  14 

Plymouth  County   80,837  02 

Worcester  County,   94,401  12 

 $637,846  67 


Expended  for  surveys,  including  travel  of  engineers  not 

charged  to  construction  account,  instruments,  etc.,  .       .      21,423  39 


Total 


$659,270  06 
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List  of  Highways  constructed  and  contracted  for. 

Below  is  given  a  list  of  highways  constructed  or  contracted  for 
by  the  commission,  with  a  brief  account  of  the  same,  and  a  state- 
ment as  to  the  nature  of  the  several  constructions  :  — 

Andover  (Essex  County), 
[Petitioned  for  by  the  Selectmen.] 

The  road  taken  in  the  town  of  Andover  is  a  part  of  the  main 
way  from  Lawrence  to  Boston,  and  has  been  constructed  for  a 
distance  of  about  3,000  feet,  beginning  at  the  Lawrence  line. 
The  town  of  Andover  is  the  contractor.  The  car  tracks  of  the 
electric  railway,  formerly  located  in  the  centre  of  location,  have 
been  removed  to  the  side  of  the  road. 

The  grades  have  been  reduced  on  the  hill.  On  account  of  the 
water  accumulated  on  the  long  continuous  grade,  cobble-stone 
gutters  have  been  constructed  between  the  broken  stone  and  rail- 
way. The  surface  of  Macadam  has  been  made  18  feet  in  width. 
For  the  lower  or  foundation  course,  broken  stone,  obtained  by 
crushing  the  native  rock,  has  been  used,  and  upon  this  for  the 
upper  course  trap  rock  from  Salem  has  been  placed.  The  natural 
soil  of  the  roadway  was  loose  sand.  The  maximum  grade  is  4.9 
feet  in  100.  The  cross-section  provided  for  6  inches  of  broken 
stone  after  rolling. 

Aslihy  {Middlesex  County). 
[Petitioned  for  by  the  Selectmen.] 

This  road  is  a  main  wa}^  from  Fitchburg  to  New  Hampshire, 
and  gives  access  to  Massachusetts  markets  for  a  considerable 
portion  of  the  population  of  the  former  State.  The  maintenance 
of  this  road  was  too  great  an  expense  for  the  town  of  Ashby  to 
bear.  One  and  three-fifths  miles  of  this  road  have  been  laid  out 
and  constructed,  the  broken  stone  being  from  boulders.  The 
quality  of  the  material  is  not  entirely  satisfactory,  but  the  great 
distance  from  a  railway  precludes  the  possibility  of  securing  better 
at  a  reasonable  cost.    The  town  of  Ashby  was  the  contractor. 

A  portion  of  the  road  is  covered  with  broken  stone  18  feet  in 
widtli,  another  portion  is  20  feet  in  width  and  the  remainder  15 
feet  in  width,  with  a  shoulder  of  gravel  3  feet  wide  on  each  side. 
The  maximum  grade  is  5.6  feet  in  100  ;  it  was  necessary  to  relo- 
cate a  portion  of  the  road  in  order  to  obtain  this  grade.  The 
cross-sections  of  the  roadway  provide  for  a  thickness  of  6  inches 
of  broken  stone  after  rolling.    The  foundation  is  of  gravel  spread 
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on  natural  soil,  which  was  clayey ;  some  Telford  construction 
was  necessary. 

Atliol  (  Worcester  County) , 
[Petitioned  for  by  the  Selectmen.] 

This  is  a  portion  of  the  main  north  road  through  the  State, 
other  constructions  on  the  same  line  being  at  Fitchburg,  West- 
minster, Lexington,  Lincoln,  Orange,  Shelburne,  Buckland,  North 
Adams  and  Williamstown.  One  mile  of  this  road  has  been  laid 
out  and  partially  built,  joining  immediately  the  portion  laid  out 
in  the  town  of  Orange.    The  town  of  Athol  is  the  contractor. 

The  broken  stone  is  from  the  Waltham  quarries,  the  lower 
course  of  red  granite  and  the  upper  course  of  trap  rock,  laid  17 
feet  in  width,  with  a  shoulder  of  gravel  on  each  side  8  feet  wide. 
The  maximum  grade  is  4.5  feet  in  100.  The  cross-sections  of 
roadway  provided  for  G  inches  of  broken  stone  after  rolling.  The 
foundation  is  of  gravel,  of  good  quality.  The  tracks  of  the  elec- 
tric railway  cross  the  roadway  ;  tliis  is  made  necessary  by  the 
town  of  Orange  locating  the  track  on  the  south  side  of  the  road- 
way and  the  town  of  Athol  locating  it  on  the  north  side. 

Auburn  (  Worcester  County). 
[Petitioned  for  by  ttie  Selectmen.] 

The  road  petitioned  for  extends  from  Worcester  to  the  Oxford 
line  ;  the  portion  laid  out  commences  at  Dunn's  Mills,  about  two 
miles  from  the  Worcester  line,  and  extends  southerly.  This  is  the 
main  road  connecting  Worcester  with  Auburn,  Oxford,  South- 
bridge,  Webster  and  adjoining  towns.  The  broken  stone  used  is 
trap  rock  from  the  West  Springfield  quarry.  The  town  of  Auburn 
is  the  contractor. 

The  Macadam  is  15  feet  in  width,  with  a  shoulder  on  each  side 
3  feet  wide,  composed  of  gravel.  The  original  road  bed  was 
narrow  and  over  low  land,  and  the  grade  being  raised,  borrowing 
of  material  from  outside  of  location  became  a  necessity.  The 
maximum  grade  is  1.7  feet  in  100.  The  cross-section  provided 
for  6  inches  of  broken  stone  after  rolling. 

Beverly  {Essex  County). 

[Petitioned  for  by  the  County  Commissioners.] 

The  road  petitioned  for  is  the  main  way  from  Boston,  Lynn 
and  Salem  to  Newburyport  and  the  neighboring  towns  and  cities. 
The  portion  laid  out  is  from  the  Wenham  line  southerl}^  for 
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about  one  and  one-half  miles  toward  the  city.  The  city  of 
Beverly  is  the  contractor.  Delay  in  contracting  and  in  chang- 
ing the  location  of  the  tracks  of  the  electric  railway  has  pre- 
vented any  work  being  done  on  the  road  this  year. 

Brewster  {Barnstable  County), 
[Petitioned  for  by  the  Selectmen.] 

This  road  is  a  portion  of  the  main  way  leading  from  Boston  to 
Proviucetown  and  the  Cape.  Other  sections  of  the  same  road  are 
laid  out  in  Truro,  Dennis,  Yarmouth,  and  along  the  coast  line  of 
Plymouth  County.  One  mile  has  been  laid  out,  and  is  partially 
constructed.    The  town  of  Brewster  is  the  contractor. 

The  Macadam  is  from  boulders  ;  it  has  a  width  of  15  feet,  with 
a  shoulder  of  gravel  3  feet  wide  on  each  side.  The  natural  soil  is 
sandy.  Gravel  of  good  quality  was  found  near  the  easterly  end 
of  the  section  contracted  for.  A  portion  of  the  road  being  located 
upon  clayey  material,  it  was  necessary  to  remove  the  clay  and  re- 
fill with  gravel.  The  cross-section  provides  for  6  inches  of  broken 
stone  in  the  centre  and  5  inches  on  the  sides  after  rolling.  The 
maximum  grade  is  3.36  feet  in  100. 

Buckland  (Franklin  County). 

The  first  section  was  petitioned  for  by  the  county  commis- 
sioners, the  second  section  by  the  selectmen. 

The  first  section  laid  out  is  from  the  railroad  station  at  Shel- 
burne  Falls  to  the  bridge  leading  to  Shelburne  over  the  Deerfield 
River.  All  the  freight  from  the  Deerfield  and  North  River  valleys 
is  drawn  to  this  station,  no  other  piece  of  road  in  the  county  being 
subjected  to  such  heavy  and  constant  travel.  A  length  of  800 
feet  was  laid  out  and  is  completed.  The  second  section  laid  out 
extended  from  a  point  near  the  lower  end  of  the  first  section 
westerly  toward  Charlemont,  Ashfield  and  the  neighboring  towns  ; 
about  one-half  mile  is  also  completed.  The  town  of  Buckland 
took  both  contracts. 

The  broken  stone  used  on  both  sections  was  trap  rock  from 
Waltham  for  the  upper  courses,  and  red  granite  from  the  same 
quarry  for  the  lower  courses.  The  width  of  Macadam  on  the 
first  section  was  18  feet  near  railroad  and  24  feet  at  the  end,  with 
a  gravel  shoulder  3  feet  wide  on  each  side.  The  second  section 
has  a  width  of  18  feet  for  the  distance  of  1,400  feet  from  the  point 
of  beginning,  thence  15  feet  to  the  end  of  the  layout,  with  a 
shoulder  of  gravel  3  feet  wide  on  each  side.    The  gravel  used  on 
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the  first  section  was  sandy,  and  was  taken  from  the  road  bed  ; 
thatvused  on  the  second  section  was  taken  from  a  pit,  the  average 
haul  being  one  mile.  The  natural  soil  on  the  first  section  is  a 
sandy  gravel,  and  on  the  last  section  sandy,  with  some  sections  of 
hard-pan  and  boulders. 

Surface  drainage  has  been  thoroughly  provided  for  by  a  system 
of  cobble  gutters,  catch-basins  and  vitrified  pipe,  and  stone  cul- 
verts drainiog  to  the  Deerfield  River.  A  retaining  wall  some  230 
feet  long  was  built  at  the  lower  end  of  first  section,  to  preserve  the 
road  and  prevent  the  banks  from  falling  in  upon  the  next  lower 
road.  In  general,  the  road  has  been  much  improved  by  raising 
the  grade  and  clearing  the  banks  of  underbrush. 

The  cross-section  provides  for  a  thickness  of  6  inches  of  Mac- 
adam at  the  centre  and  5  inches  at  the  side  after  rolling.  The 
maximum  grade  on  the  first  section  is  3.72  feet  in  100,  on  the 
second  section  4.33  feet  in  100. 

Cottage  City  {County  of  Dukes  County). 
[Petitioned  for  by  the  County  Commissioners.] 

This  road  connects  Edgartown,  the  county  seat,  with  Cottage 
City,  the  most  populous  community  on  the  island,  being  one  of 
the  town  ways  imperatively  requiring  improvement.  Tlie  towns 
connected  had  built  a  road  at  great  expense,  the  grades  of  which 
did  not  require  extensive  adjustment,  and  constructed  the  required 
culverts  and  bridges,  but  were  unable  to  incur  the  expense  of  the 
necessar}^  surface.  The  road  was  permanently  in  bad  condition. 
The  mile  laid  out  in  1894  is  entirely  finished ;  the  second  mile, 
laid  out  during  the  present  year,  is  about  half  completed.  The 
town  of  Cottage  City  is  the  contractor. 

The  broken  stone  is  from  the  boulders  of  the  vicinity,  a  portion 
of  it  being  taken  from  the  beach.  The  width  of  the  hardened 
way  on  both  sections  is  15  feet,  with  3  feet  shoulders  of  broken 
stone  in  the  first  mile  and  screenings  2  inches  in  thickness  on  the 
second  mile.  On  the  first  section  the  natural  soil  was  of  very 
loose  sand,  and  a  layer  of  beach  stones  4  inches  in  depth  was 
first  spread  as  a  foundation,  covered  with  screenings  and  rolled 
with  a  steam  roller.  On  several  small  sections  the  sand  was  first 
covered  with  cotton  cloth,  screenings  spread  over  same  and  then 
beach  stones  used  as  above,  with  very  satisfactory  results.  On 
the  second  section  the  sand  was  covered  with  loam,  and  broken 
stone  used  as  in  ordinary  construction,  no  beach  stone  being  re- 
quired. The  cross-section  provided  for  a  depth  of  6  inches  of 
stone  when  rolled.    The  maximum  grade  is  4  feet  in  100. 
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Dalton  (BerksJdre  County), 
[Petitioned  for  by  the  Selectmen.] 

This  is  a  paTt  of  the  main  road  leading  east  from  Pittsfield.  It 
connects  with  the  sections  petitioned  for  in  Windsor,  Cuinmington, 
Goshen  and  Williamsburg,  connecting  Pittsfield  with  Northamp- 
ton. A  little  over  one  mile  has  been  laid  out,  beginning  at  the 
Pittsfield  line  and  extending  easterly.  A  large  portion  of  this 
work  is  completed.    The  town  of  Dalton  is  the  contractor. 

The  broken  stone  iz  trap  rock  from  the  quarry  at  West  Spring- 
field. The  width  of  the  hardened  way  is  15  feet,  with  a  gravel 
shoulder  of  good  quality  on  each  side  3  feet  in  width.  Small 
sections  of  clayey  material  were  removed  in  the  course  of  the 
work,  and  Telford,  with  gravel  foundation,  used.  Cobble  gutters, 
with  catch-basins,  were  necessary  because  of  the  long,  continu- 
ous grade.  The  cross-section  provided  for  6  inches  of  stone  in 
the  centre  and  5  inches  on  the  sides  after  rolling.  The  maximum 
grade  is  6  feet  in  100. 

Deerfield  (Franklin  County). 
[Petitioned  for  by  the  County  Commissioners.] 

This  road  is  the  main  way  connecting  Sunderland  and  the 
adjoining  towns  with  the  Boston  &  Maine  Railroad  at  South 
Deerfield,  at  the  bridge  over  the  Connecticut  River.  Th'e  worst 
section  of  the  road,  something  over  one-half  mile  in  length,  has 
been  completed.    The  town  of  Deerfield  is  the  contractor. 

The  broken  stone  is  trap  rock  from  the  quarry  near  Greenfield. 
The  width  of  the  hardened  way  is  15  feet,  with  a  shoulder  3  feet 
wide  on  each  side.  Disintegrated  sandstone  located  about  mid- 
way on  this  section  was  used  for  gravel.  A  portion  of  this  road 
has  a  Telford  foundation,  another  portion  has  gravel  over  the 
natural  soil.  The  cross-section  provided  for  a  depth  of  G  inches 
of  Macadam  at  the  centre  and  5  inches  at  the  sides  after  rolling. 
The  maximum  grade  is  5.2  feet  in  100. 

Dennis  (Barnstable  County). 
[Petitioned  for  by  the  Selectmen.] 
This  is  another  section  of  the  main  "Cape"  road,  being  a 
continuation  of  the  Yarmouth  North  road,  extending  from  the 
Yarmouth  line  northward.  One  mile  has  been  laid  out.  The 
town  was  unwilling  to  commence  construction,  owing  to  the  difl[i- 
culty  in  obtaining  stone  for  breaking  during  the  summer  months. 
Stone  is  now  being  delivered  at  the  site  of  the  proposed  section. 
The  town  of  Dennis  is  the  contractor. 
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Duxbury  {Plymouth  County), 
[Petitioned  for  by  the  Selectmen.] 

This  is  a  portion  of  the  ''South  Shore"  road,  leading  from 
Boston  to  Provincetown,  other  constructions  on  the  same  Hue 
of  road  being  at  Weymoutli,  Hingham,  Scituate,  Marshfield, 
Plymouth  and  in  parts  of  Barnstable  County.  The  sandy  nature 
of  the  road  surface  made  it  very  difficult  to  keep  this  road  in  good 
condition.  One-half  mile  of  this  road  was  laid  out  from  the 
Marshfield  line  in  1894,  which,  together  with  a  somewhat  longer 
section  laid  out  this  year,  was  completed  during  the  summer  sea- 
son.   The  town  of  Duxbury  was  the  contractor. 

Broken  stone  obtained  by  crushing  boulders  has  been  used. 
The  hardened  way  is  15  feet  in  width,  with  a  shoulder  of  sandy 
gravel  covered  with  screenings  3  feet  wide  on  each  side.  The 
cross-section  provided  for  a  depth  of  6  inches  of  broken  stone  at 
centre  and  5  inches  at  the  side  after  rolling.  The  maximum 
grade  is  3.6  feet  in  100. 

Easthampton  {Hampshire  County), 
[Petitioned  for  by  the  County  Commissioners  and  Selectmen  ] 
This  is  the  main  road  leading  from  Easthampton  and  surround- 
ing towns  to  Northampton.    The  section  laid  out  extends  from  the 
Northampton  line  towards  the  IVIanhan  River,  and  is  very  nearly 
completed.    The  town  of  Easthampton  is  the  contractor. 

The  broken  stone  is  trap  rock,  "  jingle  stone  "  from  Mount  Tom, 
and  has  a  width  of  15  feet,  with  a  gravel  shoulder  3  feet  wide  on 
each  side.  The  stone  is  hauled  about  three  miles.  The  road  sur- 
~^ace  was  composed  of  a  large  proportion  of  clay,  which  made  the 
road  impassable  to  ordinary  travel  for  two  months  in  the  spring. 
Gravel  of  a  sandy  quality,  found  about  three-quarters  of  a  mile 
from  the  road,  has  been  used  over  clay  and  other  poor  material. 
Telford  has  been  used  through  clay  cuts,  and  side  drains  have  been 
put  in  where  necessary.  Cross-sections  provided  for  a  depth  of 
6  inches  of  stone  at  the  centre  and  5  inches  at  sides  after  rolling. 
The  maximum  grade  is  4  feet  in  1 00. 

Fairhaven  {Bristol  County), 
[Petitioned  for  by  the  Selectmen.] 
This  road  is  the  main  line  of  travel  for  Fall  River  and  New 
Bedford  to  the  "  Cape"  district,  and  a  part  of  the  road  on  which 
constructions  are  in  progress  in   Marion  and  Mattapoisett  in 
Plymouth  County.    One  mile  was  laid  out  in  1894  and  about  one- 
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half  mile  in  1895,  the  first  layout  beginning  at  the  Mattapoisett 
line.  Both  sections  are  completed.  The  town  of  Fairhaven  was 
the  contractor. 

Broken  field  stone  is  used,  and  is  laid  15  feet  in  width,  with  a 
gravel  shoulder  3  feet  wide  on  each  side.  The  natural  soil  is  sandy, 
overlying  clay.  Gravel  of  good  qualit}^  hauled  for  a  distance  of 
about  one  mile,  is  used.  The  cross-section  provides  for  6  inches 
of  Macadam  at  the  centre  and  5  inches  at  the  sides  after  rolling. 
The  maximum  grade  is  2.84  feet  in  100. 

FitcJiburg  (  Worcester  County) . 
[Petitioned  for  by  the  Mayor  and  Aldermen.] 

This  is  a  section  of  the  north  road  through  the  State,  other  con- 
structions on  the  same  line  of  road  being  at  Lincoln,  Lexington, 
Westminster,  Athol,  Orange,  Buckland,  Shelburne,  North  Adams 
and  Williamstown,  continuing  the  main  way  leading  up  the  Deer- 
field  River.  The  section  laid  out  in  1894  was  the  first  piece  of 
State  highway  in  the  State  to  be  completed  and  accepted.  The 
second  section,  owing  to  delay  on  the  part  of  the  city  in  begin- 
ning the  work  of  construction,  is  not  quite  finished.  The  original 
layout  began  at  the  Westminster  line  and  extended  towards  tlie 
city  proper,  the  second  layout  being  a  direct  continuation  of  the 
first.    The  city  of  Fitchburg  is  the  contractor. 

The  broken  stone  used  on  both  sections  is  trap  rock  from  Wal- 
tham.  Tha  width  of  the  Macadam  is  15  feet,  with  a  gravel 
shoulder  of  3  feet  on  each  side.  The  natural  soil  is  a  fair  quality 
of  gravel ;  the  gravel  used  on  the  shoulders  is  obtained  within 
the  limits  of  location.  The  cross-section  provides  for  a  thickness 
of  6  inches  of  broken  stone  at  the  centre  and  5  inches  at  each 
side  after  rolling.    The  maximum  grade  is  6  feet  in  100. 

Gloucester  (Essex  County), 
[Petitioned  for  by  the  Mayor  and  Aldermen.] 

This  is  a  part  of  the  highway  following  the  north  shore  of 
Massachusetts  Bay.  One  mile  of  the  road,  beginning  at  the  Man- 
chester line,  has  been  completed.  The  original  location  being 
narrow,  the  city  of  Gloucester  laid  out  the  way  50  feet  in  width, 
and  assumed  all  land  damage  before  the  commission  accepted  the 
road.    The  city  of  Gloucester  is  the  contractor. 

The  broken  stone  is  from  boulders.  The  hardened  way  is  15 
feet  in  width,  with  a  gravel  shoulder  3  feet  wide  on  each  side. 
The  natural  soil  at  the  Manchester  line  is  sandy,  but  for  the 
greater  part  of  the  section  built  it  is  a  mixture  of  clay  and  boul- 
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ders,  making  excavation  expensive.  Gravel  of  good  quality  was 
taken  from  a  pit,  the  average  haul  to  the  road  being  one  and  one- 
half  miles.  The  cross-section  provides  for  6  inches  of  broken 
stone  at  the  centre  and  5  inches  at  the  sides  after  rolling.  The 
maximum  grade  is  5  feet  in  100. 

Goshen  {Hampshire  County), 
[Petitioned  for  by  the  County  Commissioners  and  Selectmen  ] 
This  is  a  portion  of  the  main  way  from  Northampton  to  Pitts- 
field,  and  the  main  way  from  the  Connecticut  valley  through  the 
hill  towns  of  Hampshire  and  Berkshire  counties,  the  road  which 
gives  access  to  that  part  of  the  Commonwealth  most  remote  from 
railway  communication.  The  road  in  this  town  was  perhaps  the 
most  difficult  piece  of  work  of  the  kind  in  the  State.  To  reduce 
the  grade  from  about  12  per  cent,  to  less  than  5  per  cent.,  it  was 
necessary  to  relocate  the  route  for  a  portion  of  the  distance,  and 
to  do  extensive  grading  on  difficult  ground.  That  portion  of  the 
road  laid  out  in  1894  is  completed.  The  town  of  Goshen  is  the 
contractor. 

Broken  local  stone  was  used.  That  used  on  the  first  section 
being  unsatisfactory,  selected  stone  was  used  in  the  construc- 
tion of  the  second  section.  The  width  of  the  hardened  way  is 
15  feet,  with  a  shoulder  of  gravel  3  feet  wide  on  each  side. 
Gravel  of  a  fair  quality,  found  about  500  feet  from  the  road  and 
about  1,000  feet  from  the  beginning  of  the  first  section,  was  used 
for  about  three-fourths  of  a  mile  both  under  the  Telford  and  for 
the  shoulders.  For  the  rest  of  the  way,  as  no  other  was  to  be 
found,  very  sandy  gravel  has  been  used,  taken  from  a  pit  near 
the  end  of  the  first  section.  Owing  to  the  character  of  the  soil, 
which  is  of  clay  and  hard-pan,  Telford  foundation  and  side 
drains  were  necessary,  and  the  long  continuous  grades  required 
cobble  gutters.  Nearly  two  miles  of  this  road  are  now  com- 
pleted, extending  from  the  Williamsburg  line.  The  construction 
of  this  road  has  made  it  possible  to  nearly  double  the  weight  of 
loads  traversing  it.  The  cross-section  provided  for  6  inches  of 
broken  stone  at  the  centre  and  5  inches  at  the  sides  after  rollinor. 
The  maximum  grade  is  5  feet  in  100. 

Granhy  (Hampshire  County), 
[Petitioned  for  by  the  County  Commissioners  and  Selectmen.] 
This  is  a  part  of  the  north  and  south  main  road  which  connects 
Granhy  with  the  other  towns  on  the  east  side  of  the  Connecticut 
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River  with  Ilolyoke.    About  two-thirds  of  a  mile  has  been  laid 
out  and  completed.    The  town  of  Granby  was  the  contractor. 

Broken  stone  from  Salem  was  used,  which  was  hauled  in  the 
winter,  stacked  on  the  side  of  the  road  and  put  on  tiie  surface  in 
the  early  summer.    In  the  judgment  of  the  selectmen,  hauling, 
would  be  impossible  on  the  old  road  during  the  spring. 

The  width  of  broken  stone  is  15  feet,  with  a  shoulder  of  gravel 
3  feet  wide  on  each  side.  Owing  to  the  clayey  nature  of  the  soil, 
it  was  necessary  to  use  a  Telford  foundation  over  gravel,  through 
all  cuts  and  excavations  ;  over  the  ordinary  surface,  the  embank, 
ments  were  raised  with  gravel.  Side  drains  were  also  used.  The 
gravel  was  loose  and  sandy,  and  was  taken  from  a  pit  beside  the 
road  about  2,000  feet  from  the  beginning  of  the  section.  The 
superstructure  of  the  bridge  over  Stony  Brook  has  been  rebuilt 
with  hard-pine  stringers,  hard-pine  underflooring  and  chestnut 
planking  for  the  wearing  surfaces.  The  cross-section  provides 
for  6  inches  of  broken  stone  after  rolling.  The  maximum  grade 
is  2.7  feet  in  100. 

Great  Barrington  (^Berkshire  County) . 
[Petitioned  for  jointly  by  the  County  Commissioners  and  Selectmen.] 

This  is  a  portion  of  the  road  running  south-easterly  toward 
Monterey.  One  mile  has  been  laid  out  and  completed.  The  town 
of  Great  Barrington  is  the  contractor. 

The  broken  stone  used  was  trap  rock  from  the  Meriden,  Conn., 
quarries.  A  portion  of  the  hardened  way  is  18  feet  in  width,  the 
remainder  15  feet  wide,  with  a  shoulder  of  gravel  3  feet  wide  on 
each  side.  The  natural  soil  was  gravel  and  a  sandy  loam,  and  near 
the  end  of  the  section  some  hard-pan  was  met  with.  Nearly  all 
of  the  gravel  used  was  from  excavation  on  the  road,  a  very  small 
portion  being  taken  from  a  pit  near  it,  which  was  of  a  very  fair 
quality.  The  cross-section  provides  for  6  inches  of  broken  stone 
at  the  centre  and  5  inches  on  the  sides  after  rolling.  The  maxi- 
mum grade  is  2.7  feet  in  100. 

Uadley  {Hampshire  Count?/). 
[Petitioned  for  by  the  County  Commissioners  and  Selectmen  ] 
This  is  a  part  of  the  main  road  from  Northampton  to  Amherst 
and  surrounding  towns.    As  the  road  bed  was  formerly  subjected 
to  overflow  during  the  flood  times  of  the  Connecticut  River,  the 
grade  was  raised  several  feet  for  quite  a  distance.    Two  sections 
of  the  road  were  laid  out,  both  completed,  the  construction  of 
both  sections  being  carried  on  together.    The  tov^  of  Hadley  is  | 
the  contractor. 
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The  broken  stone  is  trap  rock  from  the  ETeerfield  quarry.  The 
width  of  the  Macadam  is  15  feet,  with  a  gravel  shoukler  3  feet 
wide  on  each  side.  The  natural  soil  is  a  sandy  loam  ;  this  material 
was  used  for  raising  the  road  bed,  being  taken  from  a  borrow  pit 
about  500  feet  from  the  road,  near  the  beginning  of  the  section. 
The  gravel  is  from  the  shores  of  the  Connecticut  River,  is  very 
sand}^,  with  small  stones,  and  is  hauled  an  average  distance  of  one 
mile.  Portions  of  the  road,  subject  to  erosion  by  the  overflow  of 
the  Connecticut  River,  have  been  protected  by  riprap  on  the  slopes. 
The  cross-section  provides  for  6  inches  of  broken  stone  at  the 
centre  and  5  inches  on  the  sides  after  rolling.  The  maximum 
grade  is  4  feet  in  100, 

Hancock  (BerksJiire  County), 
[Petitioned  for  jointly  by  the  County  Commissioners  and  Selectmen.] 
This  is  the  principal  road  leading  over  the  mountains  from 
Pittsfield  to  the  New  York  State  line.  The  difficulties  of  travel-, 
the  heavy  grades  and  the  general  unsatisfactory  location  of  the 
old  road  led  the  commissioners  to  lay  out  a  new  road  through 
land  of  the  Shaker  community,  which  was  given  by  the  society  ; 
this  new  location  was  extended  for  about  one  mile,  securing  better 
grades,  and,  in  general,  more  favorable  conditions.  The  location 
is  50  feet  wide,  and  is  a  direct  continuation  of  the  main  high- 
way in  the  city  of  Pittsfield.  As  the  town  of  Hancock  waived  its 
right  to  contract  under  the  provisions  of  the  Public  Statutes,  the 
work  was  advertised  for  public  competition.  Hendrick,  Taylor  & 
Warner  of  Northampton,  being  the  lowest  bidders,  secured  the 
contract  for  the  grading  of  the  road.  This  grading  is  nearly 
completed.    The  maximum  grade  is  5  feet  in  100. 

Hingham  {Plymouth  County), 
[Petitioned  for  by  the  Selectmen.] 
This  is  another  section  of  the  ''South  Shore"  road,  leading 
from  Boston  to  the  Cape  district.    One  and  one-half  miles  have 
been  completed  on  this  contract.    The  town  of  Hingham  is  the 
contractor. 

Gravel  from  a  pit  near  Weymouth  Back  River  is  the  material 
used,  it  being  screened  before  being  placed  on  the  road.  A  steam 
roller  was  used  in  the  construction  of  the  road  for  finishing  the 
surface.  One  section  of  this  road,  about  900  feet  in  length,  wdiere 
clay  was  met  with,  was  excavated  to  the  depth  of  2J  feet  for  a 
width  of  12  lect,  and  refilled  with  loose  stone  screened  at  the 
gravel  pit,  for  a  depth  of  22  inches,  the  same  being  covered  with 
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gravel  8  inches  in  thickness.  About  300  feet  of  the  slope  of  the 
embankment  near  the  Weymouth  Back  River  were  covered  with 
stone  screened  from  the  gravel  to  protect  the  banks  from  the 
encroachments  of  the  tidal  water.  About  200  feet  of  the  road 
bed,  being  of  a  sandy  material,  were  removed  to  a  depth  of  1  foot, 
and  refilled  with  gravel.  The  cross-section  provided  for  20  feet 
of  roadway.    The  maximum  grade  is  5  feet  in  100. 

HolbrooJc- Weymouth  {Norfolk  County), 

[Petitioned  for  by  the  Selectmen.] 

The  road  laid  out  in  these  two  towns  leads  easterly  from  Hol- 
brook  toward  Plymouth  and  the  main  road  along  the  South 
Shore."  As  neither  town  wished  to  undertake  the  contract  for 
the  portion  of  the  road  within  its  territory,  public  bids  for  the  con- 
struction of  the  same  were  invited.  As  a  portion  of  this  road  is 
through  a  swamp,  it  seemed  wise  to  grade  the  road  this  season, 
and  note  the  result  of  the  action  of  the  frost  upon  the  fill  before 
putting  on  broken  stone.  Mr.  W.  T.  Davis  of  Boston  was  the 
successful  bidder,  and  took  the  contract.  The  grading  is  now 
completed.  The  road  extends  for  about  one-half  mile  in  Holbrook 
westerly  from  the  Weymouth  line,  and  from  the  Holbrook  line 
through  Weymouth  to  the  Abington  line.  The  maximum  grade 
is  .68  foot  in  100. 

Holden  (  Worcester  County') . 

[Petitioned  for  by  the  Selectmen.] 

This  is  an  important  intertown  way,  connecting  the  city  of 
Worcester  with  the  towns  on  the  north.  Two  sections  liave  been 
laid  out,  both  of  which  are  completed.  The  town  of  Holden  was 
the  contractor. 

The  Macadam  is  from  broken  field  stone.  On  the  first  section 
it  is  18  feet  wide  for  a  portion  of  the  way,  the  remainder  of  the 
distance  and  the  entire  portion  of  the  second  section  being  15  feet 
wide,  with  a  gravel  shoulder  3  feet  wide  on  each  side.  The  natural 
soil  is  sandy  loam  and  gravel.  The  gravel  used  on  the  first  section 
was  taken  from  a  pit  beside  the  road,  the  average  haul  being  one- 
half  mile.  On  the  second  section  it  was  taken  from  a  pit  near  the 
beginning  of  the  layout ;  the  average  haul  was  one-fourth  of  a 
mile.  The  gravel  was  sandy  and  stony,  and  of  a  fair  quality.  The 
cross-section  provides  for  6  inches  of  broken  stone  in  the  centre 
and  5  inches  at  the  sides  after  rolling.  The  maximum  grade  is  5 
feet  in  100. 
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Huntington  {Hampshire  County), 
[Petitioned  for  by  the  Selectmen.] 

This  is  a  portion  of  the  important  road  leading  up  the  "Westfield 
valley  from  Springfield  to  Pittsfield.  The  portion  laid  out  ex- 
tended from  the  Russell  line  for  about  two-thirds  of  a  mile,  of 
which  about  2,000  feet  are  completed.  The  town  of  Huntington  is 
the  contractor. 

Trap  rock  from  West  Springfield  is  the  broken  stone  used,  the 
width  of  the  same  being  15  feet,  with  a  gravel  shoulder  3  feet  wide 
on  each  side.  The  gravel  used  is  from  the  side  of  the  road  at  the 
beginning  of  the  section,  and  some  has  also  been  taken  from  a 
borrow  pit  near  the  centre  of  the  layout,  and  about  500  feet  dis- 
tant from  the  road.  As  a  portion  of  this  road  bed  was  subject  to 
overflow  from  the  Westfield  River  during  freshets,  the  grade  was 
raised  above  the  line  of  overflow.  The  cross-section  provides  for 
a  thickness  of  6  inches  of  broken  stone  at  the  centre  and  5  inches 
at  the  sides  after  rolling.    The  maximum  grade  is  3.36  feet  in  100. 

Lee  (Berkshire  County), 
[Petitioned  for  jointly  by  the  County  Commissioners  and  Selectmen.] 

This  is  a  part  of  the  way  which  connects  Lee,  Tyringham, 
Becket  and  Chester  with  Springfield  by  way  of  Huntington.  The 
original  layout  was  one  mile  in  length  and  the  extension  about 
one-half  mile.  Both  sections  are  now  completed.  The  town  of 
Lee  was  the  contractor. 

On  the  first  section  the  broken  stone  was  of  a  local  quartzite. 
It  was  found  necessary,  however,  to  cover  the  local  stone  with  a 
coating  of  trap  rock  from  the  IMeriden  quarry,  the  second  section 
being  entirely  of  this  latter  class  of  stone.  The  Macadam  for  a 
portion  of  the  distance  is  21  feet  in  width,  the  remainder  of 
this  section  and  all  of  the  second  section  being  15  feet  wide, 
with  a  gravel  shoulder  3  feet  wide  on  each  side  for  the  entire 
length  of  both  sections.  The  soil  of  the  whole  road  bed  was 
gravel,  covered  with  broken  limestone  by  the  town,  in  the  en- 
deavor to  obtain  a  better  road.  The  gravel  used  is  from  a  pit, 
about  three-fourths  of  a  mile  average  haul,  situated  about  300  feet 
from  the  road.  Gravel  taken  from  excavation  in  the  roadbed  has 
also  been  used.  A  wooden  bridge  over  a  brook  discharging  into 
the  Housatonic  River,  built  of  wooden  stringers  and  planked  over, 
being  in  poor  condition,  was  entirel}^  removed,  the  abutments  of 
the  new  bridge  being  laid  up  of  limestone,  and  the  superstructure 


1896.]        PUBLIC  DOCUMENT  — No.  54. 


37 


being  of  iron  beams,  brick  arches,  levelled  on  top  with  cement 
concrete  and  with  an  asphalt  wearing  surface.  Near  the  end  of 
the  second  section  it  was  necessary  to  build  a  retaining  wall  for 
about  200  feet  in  order  to  protect  the  road.  The  cross-section 
provides  for  6  inches  of  broken  stone  at  the  centre  and  5  inches 
at  the  sides  after  rolling.    The  maximum  grade  is  3.G  feet  in  100. 

Leicester  (  Worcester  County) . 

[Petitioned  for  by  the  Selectmen.] 

This  is  a  part  of  the  main  highway  leading  from  Worcester  to 
Springfield,  and  is  perhaps  the  most  important  road  leading  into 
the  city  of  Worcester.  The  portion  constructed  lies  in  the  village 
of  Cherry  Valley  in  the  town  of  Leicester,  extending  to  the  main 
village  of  the  town  from  the  Worcester  line.  Two  miles  have 
been  laid  out  and  completed.  The  town  of  Leicester  was  the 
contractor. 

The  first  section  constructed  was  built  of  broken  native  field 
stone,  but  the  heavy  traffic  soon  showed  that  the  material  used  is 
not  of  sufficiently  good  quality,  and  consequently  the  remainder 
of  the  first  section  and  all  of  the  second  section  were  constructed 
with  a  lower  course  of  broken  native  stone  and  an  upper  course 
of  broken  trap  rock  from  West  Springfield.  The  size  of  the  latter 
varies  from  1 J  to  2J  inches,  this  size  being  used  on  account  of  the 
heavy  travel. 

The  width  of  the  broken  stone  varies  from  24  to  18  feet  on 
the  first  section,  and  is  18  feet  wide  for  the  entire  length  of  the 
second  section,  with  a  shoulder  of  gravel  3  feet  wide  on  the  north 
side  of  the  road. 

The  gravel  is  hauled  from  a  large  bed  deposited  about  one-half 
mile  from  the  Worcester  line  at  the  time  of  the  breaking  away  of 
the  Mill  Brook  Reservoir.  Owing  to  the  nature  of  the  soil,  which 
is  clayey  and  hard-pan,  a  large  portion  of  the  way  has  been  laid 
on  Telford  foundation.  The  tracks  of  the  electric  railway,  be- 
ing placed  without  reference  to  line  or  grade,  were  all  relocated 
to  conform  to  the  lines  and  grades  established  by  the  commis- 
sion. 

A  bridge  of  16  feet  span  has  been  constructed  on  the  road. 
The  abutments  are  of  rubble  masonry  laid  in  cement.  The  super- 
structure is  of  iron  beams  with  brick  arches  between,  the  arches 
being  covered  with  cement  concrete.  The  cross-section  provides 
for  6  inches  of  broken  stone  at  the  centre  and  5  inches  on  the  sides 
after  rolling.    The  maximum  grade  is  5.16  feet  in  100. 
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Lexington  {Middlesex  County). 
[Petitioned  for  by  the  Selectmen.] 

This  is  a  part  of  the  main  road  leading  from  Boston  to  Fitch- 
burg.  The  road  begins  at  the  intersection  of  Massachusetts 
Avenue  and  3Iiddle  Street,  and  proceeds  along  the  latter  way  to 
the  Lincoln  town  line.    The  town  of  Lexington  is  the  contractor. 

A  very  good  quality  of  stone,  much  of  it  trap  rock,  was  found 
along  the  line  of  road,  which  has  been  broken  by  the  town,  the 
authorities  having  purchased  a  rock  breaker  and  a  steam  roller. 
The  w^idth  of  broken  stone  is  15  feet,  with  a  gravel  shoulder  3  feet 
wide  on  each  side,  excepting  a  distance  of  about  500  feet  from 
where  Middle  Street  connects  with  Massachusetts  Avenue,  where 
the  road  bed  is  shaped  to  the  sidewalks.  The  gravel  used  is  from 
within  the  limits  of  the  location,  and  is  a  good  quality  of  "  blue 
gravel."  The  street  being  narrow  before  it  was  accepted  by  the 
commission,  it  was  widened  to  a  uniform  width  of  50  feet,  the 
town  authorities  securing  releases  from  all  claims  for  damao;es 
against  the  Commonwealth,  the  commission  making  an  allowance 
for  the  removal  and  rebuilding  of  walls.  The  cross-section  pro- 
vides for  6  inches  of  broken  stone  at  the  centre  and  5  inches  at 
the  sides  after  rolling.    The  maximum  grade  is  5.16  feet  in  100. 

Lincoln  {Middlesex  County), 
[Petitioned  for  by  the  Selectmen.] 

This  is  another  section  of  the  road  leading  from  Boston  to 
Fitchburg,  other  petitions  on  the  same  line  having  been  received 
from  Lexington,  Concord  and  Acton.  This  road  is  much  travelled 
by  the  farmers  from  Acton,  Concord,  Littleton  and  other  towns  in 
that  section,  to  find  a  market  for  their  crops  in  the  city  of  Boston. 
One  mile  has  been  laid  out  and  completed.  The  town  of  Lincoln 
is  the  contractor. 

Local  stone  of  fair  quality  has  been  broken  by  the  town  and 
used  on  the  road.  The  width  of  broken  stone  is  15  feet,  with  a 
3  foot  gravel  shoulder  on  each  side,  for  a  length  of  about  3,100 
feet,  and  2  inches  of  broken  stone  over  the  3  foot  shoulder  for  the 
remaining  length.  The  road  bed  was  narrow,  and  was  widened 
and  the  bed  raised.  Springs  required  a  small  section  near  the 
middle  of  the  layout  to  be  built  with  a  Telford  foundation,  and 
made  side  drains  necessary.  The  gravel  used  was  sandy  and  was 
hauled  a  distance  of  about  one-half  mile.  The  cross-section  pro- 
vides for  6  inches  of  broken  stone  after  rolling.  The  maximum 
grade  is  4.25  feet  in  100. 
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Marion  (Plymouth  County). 
[Petitioned  for  by  the  Selectmen.] 
This  road,  like  the  Mattapoisett  and  Fairhaven  roads,  is  a  part 
of  the  highway  leading  from  Fall  River  and  New  Bedford  to  the 
Cape,  and  tlie  conditions  met  with  in  construction  are  much  the 
same  in  them  all.  A  section  one  mile  in  length  was  laid  out  in 
1894,  and  this  portion,  together  with  a  half-mile  laid  out  during 
the  present  year,  has  been  practically  completed.  The  section 
selected  for  construction  lies  between  the  towns  of  Marion  and 
Wareham,  and  reaches  from  near  the  former  village  nearl}^  to  the 
end  of  the  bridge  leading  to  Wareham.  The  town  of  Marion  is 
the  contractor. 

Broken  local  stone  is  used,  the  width  of  same  being  15  feet  for 
the  entire  distance,  with  gravel  shoulders  3  feet  wide  on  each  side. 
The  gravel  used  is  hard-pan.  It  was  very  expensive  to  excavate, 
the  averaoje  haul  being  about  one-half  mile.  The  road  for  a  dis- 
tance  of  about  3,000  feet  passed  over  a  swamp,  and  the  road  bed 
as  found  had  but  a  few  inches  of  gravel  over  the  natural  soil.  It 
was  necessary  to  raise  the  level  of  the  way  over  the  entire  distance. 
The  town  of  Marion  purchased  a  stone  crusher  and  a  steam  roller, 
and  crushed  the  stone  used  on  the  road,  which  is  a  soft  granite. 
The  cross-section  provides  6  inches  of  broken  stone  after  rolling. 
The  maximum  grade  is  5  feet  in  100. 

Marshfield  {Plymouth  County), 
[Petitioned  for  by  the  Selectmen.] 

This  is  another  section  of  what  is  called  the  *' South  Shore" 
road,  and  adjoins  the  portion  of  State  highway  built  in  the  town 
of  Duxbury.  This  road  was  completed  early  in  the  spring.  The 
town  of  Marshfield  was  the  contractor. 

Local  stone  w^as  broken  for  use  on  the  road,  the  width  of  same 
being  15  feet,  with  a  3  foot  shoulder  of  gravel  on  each  side.  The 
natural  soil  was  a  sandy  loam.  The  gravel  used  was  taken  from 
various  places  where  indications  seemed  to  promise  better  gravel 
than  that  being  used,  but  it  all  proved  to  be  loose  and  sandy. 
The  average  haul  was  about  one-third  of  a  mile.  The  cross-sec- 
tion provides  for  6  inches  of  broken  stone  at  the  centre  and  5 
inches  on  the  sides  after  rolling.  The  maximum  grade  is  4.6  feet 
in  100. 

Mattapoisett  {Plymouth  County), 
[Petitioned  for  by  the  Selectmen.] 
This  road  is  a  part  of  the  highway  from  the  cities  of  New  Bed- 
ford and  Fall  River  to  the  Cape  district,  and  is  one  of  the  natural 
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ways  which  skirt  the  coast  line  of  the  Commonwealth.  The  testi- 
mony showed  a  very  large  amount  of  summer  travel  and  also  a 
considerable  amount  of  traffic  between  the  farmers  and  the  market 
town  of  New  Bedford.  A  portion  of  this  road  was  laid  out  and 
work  commenced  in  1894.  This  year  the  work  begun  in  1894  has 
been  completed,  and  another  layout  made,  completing  the  road 
from  near  the  village  of  Mattapoisett  to  the  Fairhaven  line.  No 
grade  changes  of  any  moment  were  required.  The  town  of  Matta- 
poisett is  the  contractor. 

The  town  owning  a  crusher  and  a  steam  roller,  native  stone 
largely  from  gravel  pits  was  broken  and  used  on  the  road.  The 
Macadam  is  15  feet  in  length,  the  shoulders  of  gravel  3  feet  ia 
width  on  each  side.  The  natural  soil  is  a  sandy  loam  ;  the  gravel, 
of  good  quality,  hauled  about  three-quarters  of  a  mile.  The 
bridge  over  the  Mattapoisett  River  being  in  poor  condition,  the 
abutments  and  the  retaining  wall  connecting  them  have  been  re- 
built with  rubble  masonry  laid  in  cement.  The  superstructure  of 
the  bridge  is  of  iron  beams  with  brick  arches  between  ;  these 
arches  are  covered  with  cement  concrete  so  as  to  conform  to  the 
section  ;  the  surface  is  to  be  of  asphalt.  The  cross-section  pro- 
vides for  6  inches  of  broken  stone  at  the  centre  and  5  inches  at 
sides.    The  maximum  grade  is  4.25  feet  in  100. 

Middlehorough  {Plymouth  County'), 
[Petitioned  for  by  the  Selectmen.] 

This  is  on  the  line  of  the  main  road  leading  from  Middlehorough 
toward  the  base  of  the  Cape,  and  affords  a  path  of  exit  for  a  con- 
siderable district  which  has  no  railroad  facilities.  The  town  of 
Rochester,  adjoining  the  town  of  Warehara,  has  petitioned  for  an 
extension  of  this  road  to  connect  with  the  way  through  Marion, 
Mattapoisett  and  Fairhaven.  This  road  is  the  main  way  leading 
from  the  principal  towns  and  cities  in  the  adjoining  territory  to 
the  seaside  resorts  on  the  Cape,  and  has  a  great  amount  of  traffic 
in  the  summer  season,  it  being  a  custom  of  the  people  to  go  in 
large  numbers  to  the  shore,  and  bring  their  household  effects  over 
the  road  rather  than  to  convey  them  by  rail.  About  one  and  one- 
third  miles  have  been  completed  during  the  present  season.  The 
town  of  Middleborough  is  tlie  contractor. 

Local  field  stone  is  broken  and  used,  the  crusher  being  owned 
by  the  town,  which  has  also  purchased  a  steam  roller.  The  width 
of  Macadam  is  15  feet,  with  a  7^  foot  gravel  shoulder  on  each 
side.  The  natural  soil  is  a  sandy  loam.  Gravel  of  good  quality 
was  found  adjoining  the  location  of  the  road  on  both  sections  of 


Nantucket  Mile  Stone  Road,  showing  old  town  road. 


Nantucket  Mile  Stone  Koad,  showing  State  road. 
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the  road  built.  The  cross-section  provides  for  6  inches  of  broken 
stone  at  the  centre  and  5  inches  at  the  sides  after  rolling.  The 
maximum  grade  is  2.9  feet  in  100. 

Monson  (Hampden  County) . 
[Petitioned  for  by  the  Selectmen.] 

This  is  a  part  of  the  old  road  leading  from  the  important  town 
of  Palmer  to  the  Connecticut  line.  About  one  mile  has  been  laid 
out  and  completed.    The  town  of  Monson  is  the  contractor. 

Broken  trap  rock  from  a  local  quarry  has  been  used  in  the  con- 
struction of  the  road,  the  quality  being  very  good.  The  width  of 
the  Macadam  is  15  feet,  with  a  gravel  shoulder  3  feet  wide  on 
each  side.  The  natural  soil  is  a  sandy  gravel.  The  gravel  is 
loose,  sandy  and  stony,  and  is  taken  from  a  bank  near  the 
northerly  end  of  the  section  built.  One  important  effect  has  been 
noted  since  the  completing  of  the  work,  and  that  is,  the  great 
interest  taken  by  this  town  in  the  extension  of  permanent  work 
on  the  local  roads.  The  construction  of  several  pieces  of  impor- 
tant town  ways  is  beiug  considered  by  the  townspeople,  and 
some  of  these  have  already  been  constructed.  The  cross-section 
provided  for  6  inches  of  broken  stone  at  the  centre  and  5  inches  at 
the  sides  after  rolling.    The  maximum  grade  is  2.95  feet  in  100. 

Nantucket  (Nantucket  County), 
[Petitioned  for  by  the  County  Commissioners  and  Selectmen.] 

Owing  to  the  small  area  and  population  of  this  county,  there  is 
but  one  road  which  under  existing  conditions  is  likely  to  be  made 
a  State  highway,  viz.,  that  which  extends  from  the  village  of  the 
name  across  the  island  to  the  settlement  known  as  Siasconset,  and 
termed  the  Mile  Stone  Road.  This  road,  on  account  of  the  sandy 
nature  of  the  soil,  has  been  in  bad  condition  since  its  use  began. 
It  is  the  most  direct  means  of  communication  between  the  two 
settlements  of  the  county.  About  two  and  one-half  miles  of  this 
way  have  been  laid  out,  two  miles  of  which  have  been  completed. 
The  town  of  Nantucket  is  the  contractor. 

Broken  limestone  from  the  Hudson  River  has  been  used  almost 
entirely  so  far  on  the  work.  A  small  section  of  trap  rock  surfac- 
ing has  been  put  on  some  800  feet  in  length,  for  the  purpose  of 
testing  the  comparative  value  of  this  material  with  limestone  and 
native  stone.  The  width  of  the  Macadam  is  15  feet,  with  a 
shoulder  of  screened  gravel  stones  3  feet  wide  on  each  side. 
Owing  to  the  expense  of  importing  road  materials,  the  town  of 
Nantucket  has  purchased  a  crusher,  and  broken  native  stone  will 
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be  used  on  future  work.  The  soil,  being  loose  and  sandy,  was 
excavated,  and  gravel  stones  obtained  from  screened  gravel  found 
under  the  surface  from  1  to  3  feet  are  filled  in  to  a  depth  of 
3  inches  and  rolled  for  a  foundation.  On  the  north  side  of  the 
embankment  at  Barnard's  valley  it  was  necessary  to  sod  the 
slope,  owing  to  the  washing  during  rain  storms.  The  cross- 
section  for  first  mile  provided  for  6  inches  of  broken  stone  in 
the  centre  and  5  inches  on  the  side,  but  now  provides  for  -4  inches 
after  rolling.    The  maximum  grade  is  3.2  feet  in  100. 

Norfolk  {Norfolk  County), 
[Petitioned  for  by  the  Selectmen.] 
This  is  another  section  of  the  main  line  from  Boston  to  Provi- 
dence, other  sections  having  been  laid  out  and  now  under  con- 
struction or  completed  in  Norwood,  Walpole,  Wrentham  and  North 
Attleborough.  All  the  road  in  Norfolk  was  laid  out.  This  is  one 
of  the  cases  where  the  work  is  being  done  by  private  contractors, 
the  town  deciding  not  to  undertake  the  contract.  Messrs.  Hen- 
drick,  Taylor  &  AVarner  were  the  successful  bidders  for  the  work. 
The  commission  determined,  on  account  of  the  lateness  of  the 
season  when  the  work  was  entered  upon,  only  to  grade  this  road 
during  the  year,  leaving  the  Macadamizing  for  another  season. 
A  large  portion  of  the  grading  has  been  completed.  The  maxi- 
mum grade  is  5.3  feet  in  100.  * 

North  Attlehorourih  (Bristol  County). 
[Petitioned  for  by  the  Selectmen.] 

This  is  a  part  of  the  main  way  from  Boston  to  Providence. 
Other  portions  have  been  constructed  in  Norfolk  County.  The 
road  has  a  large  intertown  traffic,  and  the  cost  of  repairs  to  the 
town,  owing  to  the  extensive  use  of  the  road  by  other  com- 
munities, was  a  considerable  burden.  Over  one  and  one-half 
miles  of  this  road  have  been  constructed.  The  town  of  North 
Attleborough  is  the  contractor. 

The  broken  stone  used  is  from  local  boulders.  A  portion  of 
this  road  has  Macadam  for  a  width  of  24  feet,  another  section  18 
feet,  but  the  greater  part  has  a  width  of  15  feet.  The  shoulders 
are  finished  down  to  the  gutters  on  one  side  of  the  first  section 
and  to  the  railroad  tracks  on  the  other  ;  on  the  second  section 
shoulders  of  gravel  3  feet  wide  have  been  put  in  on  each  side. 
The  material  found  in  the  road  bed  was  a  good  quality  of  gravel, 
placed  there  as  the  former  road  bed  b}'  the  town,  and  this  was 
used  for  finishing  on  the  first  section.     On  the  second  section, 
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gravel  was  taken  from  a  pit  beside  the  road.    The  tracks  of  the 

electric  railway,  being  placed  without  reference  to  the  location 
line  of  the  street,  were  changed  to  conform  to  the  lines  and 
grades  established  by  the  commission  ;  but  in  some  places,  the 
changes  of  grade  being  in  charge  of  the  town,  the  grade  does  not 
yet  conform  to  these  requirements.  The  cross-section  provided 
for  6  inches  of  broken  stone  in  the  centre  and  5  inches  on  the 
sides  of  the  way.    The  maximum  grade  is  3.6  feet  in  100. 

North  Adams  (Ber'ksMre  County) . 
[Petitioned  for  by  the  County  Commissioners.] 
This  is  a  section  of  the  northern  east  and  west  road  of  the 
State  ;  other  sections  of  the  same  road  on  the  east  side  of  the 
mountains  are  those  mentioned  elsewhere  extending  south-easterly 
and  westerly  from  Fitchburg.  The  town  of  North  Adams  is  the 
contractor. 

The  broken  stone  is  trap  rock  from  the  Waltham  quarries,  the 
width  being  15  feet,  with  a  gravel  shoulder  3  feet  in  width  on  each 
side.  The  natural  soil  is  a  loose,  fine  sand,  excepting  about  100 
feet  at  the  AVilliamstown  line,  which  is  clayey.  The  gravel,  hauled 
about  one-half  mile,  was  of  good  quality,  but  ston3^  The  floor  of 
the  arch  culvert  was  repaired  and  the  faces  rebuilt.  One  boiler- 
iron  culvert  was  replaced  by  a  stone  culvert.  The  cross-section 
provides  for  6  inches  of  broken  stone  at  the  centre  and  5  inches  at 
tiie  sides  after  rolling.    The  maximum  grade  is  1.5  feet  in  100. 

NoTtTiam2:)ton  (Hampshire  County). 
[Petitioned  for  by  the  Mayor  and  Aldermen.] 
This  is  a  part  of  the  main  way  leading  from  Northampton  through 
Hadley  to  Amherst  and  adjoining  towns.    Over  one-half  mile  was 
laid  out  and  is  completed.     The  city  of  Northampton  was  the 
contractor. 

The  broken  stone  was  furnished  by  the  city  from  their  local 
supply.  The  Macadam  is  20  feet  in  width,  with  a  shoulder  on 
each  side  of  the  road  com[)osed  of  broken  stone  3  inches  in  thick- 
ness. The  stone  used  was  rather  soft,  and  not  of  the  best  quality 
for  road-building  purposes.  The  natural  soil  is  very  sandy,  and 
through  some  sections  it  was  necessary  to  use  tailings  for  a  foun- 
dation for  the  ]\Iacadam.  No  gravel  was  used  on  this  section,  the 
expense  of  obtaining  it  prohibiting  its  use.  The  cross-section  pro- 
vides for  6  inches  of  broken  stone  in  the  centre  and  5  inches  at  the 
sides  after  rolling.    The  maximum  grade  is  1.25  feet  in  100. 
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Noricood  (^Norfolk  County), 
[Petitioned  for  by  the  Selectmen.] 
This  15  a  section  of  the  Boston-Providence  road,  and  extends 
from  Ellis  station  southerly  toward  the  Walpole  line.    About  two- 
thirds  of  a  mile  has  been  laid  out.    The  town  of  Norwood  is  ihe 
contractor. 

Field  stone  of  very  good  quality  used.  The  width  of  the  hard- 
ened way  is  15  feet,  with  a  3  foot  shoulder  of  gravel  on  each  side. 
The  natural  soil  is  a  sandy  loam.  The  gravel  used  is  sandy  and 
stony,  and  was  hauled  about  one  mile.  The  cross-section  provides 
for  6  inches  of  broken  stone  at  the  centre  and  5  inches  on  the 
sides  after  rolling.    The  maximum  grade  is  3.5  feet  in  100. 

Orange  [FmnJiUn  County). 
[Petitioned  for  by  the  County  Commissioners  and  Selectmen.] 

This  is  a  section  of  the  important  east  and  west  way  in  the 
northern  portion  of  the  State,  and  is  a  direct  continuation  of  the 
Athol  road.    The  town  of  Orange  is  the  contractor. 

The  broken  stone  for  the  lower  course  of  this  road  is  local  stone, 
the  upper  two  courses  trap  rock  from  the  Waltham  quarries.  The 
Macadam  is  17  feet  wide,  with  a  shoulder  of  gravel  3  feet  in  width 
on  each  side.  The  natural  soil  is  very  sandy.  This  work  has 
been  much  delayed,  owing  to  the  difficulty  of  obtaining  the  trap 
rock  for  the  upper  courses.  About  one  and  one-half  miles  have 
been  laid  out,  but  only  about  1,000  feet  have  been  completed. 
The  cross-section  provides  for  6  inches  of  broken  stone  at  tiie 
centre  and  5  inches  on  each  side.  The  maximum  grade  is  5  feet 
in  100. 

Paxton  {Worcester  County). 
[Petitioned  for  by  the  Selectmen.] 

This  is  a  section  of  the  old  stage  road  leading  from  Worcester 
to  Barre  and  Athol,  and  leads  through  a  country  many  miles 
of  which  are  devoid  of  railroad  facilities.  Construction  was  com- 
menced at  the  Worcester  line,  and  two  miles  have  been  completed. 
The  town  of  Paxton  is  the  contractor. 

Local  field  stone  was  broken  and  used.  The  width  of  the 
Macadam  is  15  feet,  with  a  shoulder  of  gravel  3  feet  wide  on  each 
side.  The  natural  soil  is  a  sandy  loam  on  part  of  the  w^ay,  with  a 
sub-soil  of  a  clayey  material  on  the  remainder.  The  gravel  used 
was  taken  from  a  pit  beside  the  road  about  three-fourths  of  a  mile 
from  the  Worcester  line,  and  was  of  fair  quality.  All  the  grades 
on  this  section  have  been  reduced  to  a  minimum  of  five  per  cent. 


Plymouth.  Showing-  masonry  bridge  on  State  road  at  Manomet. 
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Owing  to  the  clayey  material  over  which  the  road  lies,  Telford  aud 
side  drains  have  been  necessary  on  much  of  the  way.  The  long 
continuous  grades  have  required  a  considerable  length  of  cobble 
gutters.  The  cross-section  provides  for  a  thickness  of  6  inches  of 
broken  stone  at  the  centre  and  5  inches  on  each  side.  The  maxi- 
mum grade  is  5  feet  in  100. 

Pittsfield  (BerksJiire  County). 
[Petitioned  for  by  the  Mayor  and  Aldermen  ] 

This  is  a  part  of  the  central  east  and  west  way  of  the  State. 
Other  sections  have  been  noted  in  describing  the  Dalton,  Hunting- 
ton, Russell,  Westfield,  West  Springfield,  Wilbraham  and  Leices- 
ter roads.  This  section  extends  from  the  Hancock  line,  at  West 
Pittsfield,  toward  the  city,  and  is  directly  connected  with  the  road 
now  being  graded  in  the  town  of  Hancock  for  a  way  over  the 
mountains  to  the  New  York  State  line.  One  mile  of  this  road  has 
been  completed.    The  city  of  Pittsfield  was  the  contractor. 

Trap  rock  from  the  West  Springfield  quarries  was  used.  The 
width  of  the  Macadam  is  15  feet,  with  a  shoulder  of  gravel  3  feet 
in  width  at  each  side.  The  natural  soil  is  of  gravel,  and  gravel 
for  the  shoulders  was  taken  from  a  pit  belonging  to  the  Shaker 
community,  situated  just  outside  the  limits  of  the  roadway,  and 
about  a  quarter  of  a  mile  from  the  Hancock  line.  Owing  to  the 
excavation  made  in  front  of  the  East  Family  Shakers'  buildings,  it 
was  necessary  to  provide  a  new  driveway  to  reach  the  buildings, 
and  also  to  regrade  the  bank  between  the  roadway  and  driveway, 
as  well  as  to  lower  the  fence  in  front  of  the  buildings.  The  cross- 
section  provides  for  6  inches  of  broken  stone  in  the  centre  of  road- 
way and  5  inches  on  each  side  after  rolling.  The  maximum  grade 
is  4.25  feet  in  100. 

Plymouth  {Plymouth  County), 
[Petitioned  for  by  the  Selectmen.] 

This  is  a  portion  of  the  main  highway  from  Boston  to  Province- 
town,  leading  along  the  shore.  The  sandy  nature  of  the  road  has 
made  it  very  diflacult  to  maintain.  One  mile  was  laid  out  in  1894 
aud  about  one-half  mile  this  season,  both  sections  being  completed. 
The  town  of  Plymouth  was  the  contractor. 

The  broken  stone  is  local  field  stone.  The  width  of  the  Macadam 
is  15  feet,  with  a  gravel  shoulder  3  feet  in  width  on  each  side. 
The  natural  soil  is  a  light,  sandy  loam.  The  gravel  used,  outside 
of  that  found  within  the  location,  was  taken  from  the  town  pit, 
the  average  haul  being  one-third  of  a  mile.    On  the  second  sec- 
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tion,  owing  to  the  sharp  bend  in  the  road  at  the  brook,  it  was 

deemed  advisable  to  better  the  same  by  a  curve,  and,  as  this  would 
require  an  extension  of  the  existing  bridge,  which  had  stone  abut- 
ments with  wooden  stringers  and  plank  flooring,  the  commission 
decided  to  remove  it,  and  build  a  stone  arch  bridge  with  parapet 
walls.  On  the  hill  in  front  of  the  church,  where  the  reduction  of 
the  grade  caused  the  cut  already  existing  to  be  increased  seven 
and  one-half  feet,  the  cut  has  been  widened  at  the  top,  so  as  to 
give  a  slope  of  two  to  one.  This  slope  has  been  covered  with 
loam  and  sown  with  grass  seed.  The  cross-section  provides  for 
a  thickness  of  6  inches  of  broken  stone  at  the  centre  of  the  loca- 
tion and  5  inches  on  each  side  after  rolling.  The  maximum  grade 
is  5  feet  in  100. 

Relioloth  {Bristol  County) » 
[Petitioned  for  by  the  Selectmen.] 

This  is  the  main  way  leading  from  Taunton  to  Providence,  and 
is  the  route  followed  in  reaching  these  markets  by  the  farmers  of 
Eehobolh,  Dighton  and  a  part  of  Swansea.  This  town  is  without 
railroad  facilities,  and  the  highway  connections  with  the  surround- 
ing towns  are  very  poor,  offering  no  accommodation  or  convenience 
to  the  farming  districts.  The  roads  to  Taunton,  Fall  River  and 
Provid  ence,  the  market  towns,  are  in  wretched  condition.  One 
mile  of  State  road  has  been  laid  out,  and  the  greater  portion  com- 
pleted.   The  town  of  Rehoboth  is  the  contractor. 

Field  stone  was  broken  and  used.  The  width  of  Macadam 
is  15  feet,  with  a  gravel  shoulder  3  feet  wide  on  each  side. 
The  natural  soil  is  a  sandy  loam.  The  gravel  used  is  hauled  from 
a  pit  near  the  easterly  end  of  the  location.  The  original  width  of 
the  road  bed  being  very  narrow,  ];nuch  borrowing  from  the  cuts  in 
order  to  get  the  full  width  on  embankments  was  required.  The 
cross-section  provides  for  6  inches  of  broken  stone  in  the  centre 
and  5  inches  on  each  side  after  rolling.  The  maximum  grade  is 
3.2  feet  in  100. 

Russell  {Hampden  County). 
[Petitioned  for  by  the  County  Commissioners.] 
This  is  one  of  the  most  important  sections  of  the  way  leading  up 
the  Westfield  valley  from  Springfield  to  Pittsfield.  Two  sections 
have  been  laid  out  and  completed,  one  section  leading  from  the 
Huntington  line  easterly  for  about  one  mile,  the  other  section  being 
in  the  village  of  Fairfield ;  of  this  about  one  and  one-half  miles 
have  been  constructed.    The  town  of  Russell  took  the  contracts. 


.1 
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The  width  of  the  broken  stone,  which  was  trap  rock  from  the 
West  Springfield  quarry,  was  15  feet  in  each  section,  with  a 
shoulder  of  gravel  3  feet  in  width  on  each  side.  The  natural  soil 
at  the  beginning  of  the  road  at  Fairfield  was  clayey,  and  at  the 
upper  end  gravelly.  The  gravel  found  was  of  good  quality,  stony, 
and  the  average  haul  was  three-fourths  of  a  mile.  On  the  Hunting- 
ton end  the  greater  part  of  the  natural  surface  was  of  gravel  of 
good  quality,  suflTiciently  abundant  for  use  on  the  road.  At  the 
Fairfield  end,  near  the  Cosby  House,  at  the  beginning  of  the  road, 
it  was  necessary  to  excavate  for  some  distance  into  the  ledge  on 
one  side  of  the  road,  to  ease  the  abrupt  turn  existing  there.  About 
800  feet  from  the  end  was  a  clay  bank  which  slid  down  and  covered 
the  road  after  every  rain ;  this  was  secured  in  its  place  by  the 
erection  of  a  retaining  wall.  About  2,000  feet  from  the  beginning 
of  the  road  the  old  town  way  was  laid  at  a  higher  level,  so  near 
the  State  road  as  to  require  another  section  of  retaining  wall,  to 
prevent  the  caving  in  of  that  old  road  upon  the  new.  A  section  of 
Telford  was  put  in  the  roadway,  and  side  drains  placed  adjoining 
these  walls.  A  large  boulder  about  15  feet  in  height  was  blasted 
out  to  avoid  an  abrupt  turn  in  the  road  about  one-half  mile  from 
the  beginning  of  the  section. 

Near  the  Fairfield  Mills,  the  original  bridge,  a  wooden  bridge 
with  a  plank  roadway,  was  removed,  and  a  stone  arch  with  a  15 
foot  span,  with  stone  parapet  walls,  was  built.  Many  culverts 
were  necessary  on  this  end  on  account  of  the  road  being  built  or 
located  on  a  side  hill,  which  caused  a  large  volume  of  water  to 
overfill  the  gutters  and  flow  over  the  road  during  a  heavy  rain. 

At  the  Huntington  end  the  road  bordered  the  Westfield  River, 
and  it  was  thought  best  to  excavate  into  the  bank  away  from  the 
river,  rather  than  to  secure  the  river  banks  by  a  large  amount  of 
retaining  wall. 

The  cross-section  provides  in  both  cases  for  6  inches  of  broken 
stone  in  the  centre  and  5  inches  on  both  sides  after  rolling.  The 
maximum  grade  is  5  feet  in  100. 

Scituate  (Plymouth  County). 
[Petitioned  for  by  the  Selectmen.] 
This  section  of  the  road  is  a  continuation  of  the  roads  elsewhere 
mentioned  leading  along  the  "South  Shore."    Something  over  a 
mile  has  been  laid  out,  but  is  not  yet  completed.    The  town  of 
Scituate  is  the  contractor. 

The  broken  stone  used  is  procured  from  the  North  Cohasset 
quarry.  The  width  of  the  Macadam  is  15  feet,  with  a  shoulder  of 
gravel  3  feet  wide  on  each  side.  The  natural  soil  is  a  sandy  loam, 
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with  many  boulders  underMng,  making  it  expensive  to  excavate. 
The  gravel  used  is  taken  from  within  the  limits  of  the  location. 
The  cross-section  provides  for  a  thickness  of  6  inches  of  broken 
stone  in  the  centre  and  5  inches  on  the  sides  after  rolling.  The 
maximum  grade  is  6  feet  in  100. 

Slielburne  (Fraiiklin  County). 
[Petitioned  for  by  the  County  Commissioners  and  Selectmen.] 

This  is  the  main  town  way,  connecting  with  the  Buckland  road, 
and  giving  access  to  the  towns  of  Colrain,  Heath  and  some  of  the 
towns  of  southern  Vermont  to  the  Shelburne  Falls  railroad  station. 
About  three-fourths  of  a  mile  was  laid  out  in  1894,  and  another 
section  of  about  the  same  length  during  this  season,  both  of  which 
have  been  completed.    The  town  of  Shelburne  was  the  contractor. 

Hard  boulders  obtained  from  the  bed  of  the  Deerfield  River  were 
broken  and  used.  The  width  of  Macadam  is  18  feet  on  the  first 
section  and  15  feet  on  the  second,  with  a  shoulder  of  broken  stone 
3  feet  wide  and  2  inches  thick.  The  broken  stone  was  used  in  the 
shoulders,  for  the  reason  that  no  suitable  gravel  was  obtainable. 
To  provide  for  the  water  on  the  first  section  several  catch-basins 
were  constructed  and  connected  with  the  sewer  constructed  by 
the  town.  Near  the  end  of  the  first  section  a  retaining  wall 
was  necessary  in  order  to  support  the  road  where  it  skirted 
the  bank  of  the  Deerfield  River.  In  another  place  known  as  the 
"Dug  Way"  a  long  section  of  retaining  wall  was  necessary  in 
order  to  support  the  high  banks,  a  cemetery  being  located  at  the 
top  of  this  bank,  and  the  conditions  being  such  as -would  not  permit 
the  bank  to  be  given  a  natural  slope.  The  cross-section  provides 
for  6  inches  of  broken  stone  in  the  centre  with  5  inches  on  the 
sides  after  rolling.    The  maximum  grade  is  1.5  feet  in  100. 

Shrewsbury  (  Worcester  County) . 
[Petitioned  for  by  the  Selectmen.] 

This  is  a  part  of  a  main  road  leading  from  Worcester  to  Boston, 
other  sections  on  the  line  of  this  road  having  been  petitioned  for 
in  Northborough,  Marlborough,  Sudbury,  Wayland  and  Water- 
town.  One  mile  of  road  was  laid  out.  The  work  was  begun  too 
late  and  cold  weather  compelled  the  closing  of  the  construction 
when  the  contract  was  about  half  completed.  The  town  of  Shrews- 
bury is  the  contractor. 

The  broken  stone  is  procured  by  breaking  the  local  stone.  The 
width  of  the  Macadam  is  18  feet,  with  a  3  foot  gravel  shoulder 
on  each  side.    The  natural  soil  is  a  sandy  loam.    The  gravel  is 
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obtained  from  a  pit  adjacent  to  the  road  about  midway  its  length. 
Tlie  cross-section  provides  for  6  inches  of  broken  stone  in  the 
centre  and  5  inches  on  each  side  after  rolling.  The  maximum 
grade  is  4.1  feet  in  100. 

Somerset  (^Bristol  County). 
[Petitioned  for  by  the  Selectmen.] 

This  is  a  part  of  the  important  way  between  Fall  River  and 
Taunton,  other  sections  having  been  petitioned  for  in  Dighton 
and  Taunton.  About  seven-eighths  of  a  mile  is  laid  out  and  is 
now  partially  completed.    The  town  of  Somerset  is  the  contractor. 

Field  stone  was  broken  and  used.  The  width  of  the  Macadam 
is  15  feet,  with  a  shoulder  of  gravel  3  feet  wide  on  each  side.  The 
natural  soil  is  a  sandy  loam.  The  gravel  has  been  taken  from  a 
pit  about  500  feet  from  the  road,  an  average  haul  of  about  one- 
half  mile.  Before  construction  was  begun,  it  was  necessary  that 
the  car  tracks  of  the  electric  railway  should  be  changed  to  conform 
to  the  alignment  and  grades  adopted  by  the  commission.  The 
cross-section  provides  for  6  inches  of  broken  stone  in  the  centre 
and  5  inches  on  each  side  after  rolling.  The  maximum  grade  is  3 
feet  in  100. 

Taunton  (Bristol  County), 
[Petitioned  for  by  the  Mayor  and  Aldermen.] 

The  road  laid  out  in  this  city  is  a  portion  of  the  main  road  from 
Taunton  to  Providence,  and  is  on  the  same  line  as  the  section  laid 
out  in  Rehoboth.  About  4,000  feet  Lave  been  constructed,  extend- 
ing from  a  new  bridge  now  being  built  by  the  city  at  Westville  for 
the  distance  mentioned  toward  the  city  proper.  The  city  of  Taun- 
ton is  the  contractor. 

The  broken  stone  is  from  the  boulders  of  the  vicinity.  The 
width  of  Macadam  is  15  feet,  with  a  shoulder  3  feet  wide  on  each 
side.  The  natural  surface  is  sandy.  Gravel  of  good  quality  was 
obtained  from  a  bank  near  the  road  at  the  easterly  end  of  the 
way.  A  small  portion  near  the  cemetery  was  so  sandy  that 
the  road,  for  a  foundation,  was  excavated  below  sub-grade  and 
retilled  with  field  stone  and  rolled.  The  cross-section  provides  for 
6  inches  of  broken  stone  at  the  centre  and  5  inches  at  the  sides 
after  rolling.    The  maximum  grade  is  1.8  feet  in  100. 

Tisbury  (County  of  Dukes  County), 
{Petitioned  for  by  the  Selectmen.] 
This  road  is  the  main  way  connecting  the  towns  of  Gay  Head, 
Chilmark,  West  Tisbury  and  Tisbury  with  the  harbor  of  Vineyard 
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Haven,  the  most  accessible  port  to  the  people  of  those  towns.  The 
original  road,  on  account  of  its  sandy  nature,  was  for  the  greater 
part  of  the  way  almost  impassable  for  loaded  wagons.  All  that 
portion  of  the  road  situated  in  Tisbury  has  been  laid  out  and 
constructed.  Considerable  changes  in  grade  were  required.  The 
town  of  Tisbury  was  the  contractor. 

Broken  field  stone  was  used,  hauled  an  average  distance  of  one 
mile,  and  broken  by  a  crusher  hired  of  private  parties.  The  width 
of  the  Macadam  is  15  feet,  with  a  gravel  shoulder  3  feet  wide  on 
each  side.  Part  of  the  gravel  used  was  of  good  quality  and  part 
sandy  ;  all  was  taken  from  within  the  limits  of  the  location.  The 
cross-section  provided  for  6  inches  of  broken  stone  at  the  centre  and 
5  inches  at  the  sides  after  rolling,  with  6  inches  of  gravel  beneath  the 
stone  through  sandy  cuts.    The  maximum  grade  is  4.4  feet  in  100. 

Tyngshorough  (^Middlesex  County). 
[Petitioned  for  by  the  County  Commissioners.] 
This  road  leads  from  Tyngshorough  bridge  to  the  city  of  Lowell, 
giving  access  to  the  latter  market  to  the  town  of  Tyngshorough 
and  the  towns  to  the  west  and  north.  Because  of  the  steep  grades 
met  with  on  the  old  way  a  new  location  provided  by  the  county 
commissioners  was  accepted,  and  one  and  one-half  miles  have  been 
laid  out  and.  partially  constructed,  beginning  at  the  above  bridge 
and  extending  toward  Lowell.  The  county  commissioners  are 
doing  the  grading,  and  the  Highway  Commission  is  completing 
the  road  by  Macadamizing.  The  town  of  Tyngshorough  is  the 
contractor. 

Broken  trap  rock  from  the  Salem  quarry  is  used.  The  width  of 
the  hardened  way  is  15  feet,  with  a  gravel  shoulder  3  feet  wide  on 
each  side.  The  gravel,  taken  from  a  pit  near  the  road,  is  sandy. 
The  cross-section  provides  for  6  inches  of  broken  stone  on  the 
centre  and  5  inches  on  the  sides  after  rolling.  The  maximum 
grade  is  1.6  feet  in  100. 

Truro  (^Barnstable  County), 

[Petitioned  for  by  the  Selectmen.] 
This  is  another  section  of  the  road  leading  from  Boston  to  the 
end  of  the  Cape  at  Provincetown.  The  portion  laid  out  extends 
from  the  Wellfleet  line  to  Kelley's  Corner,  about  two  and  one-half 
miles.  The  road  bed  is  entirely  of  sand,  and  the  commission 
proposes  to  make  an  experiment  in  the  way  of  a  turf  road"  on 
this  strip,  and  work  will  be  begun  as  as  soon  as  possible.  No 
contract  for  the  work  has  as  yet  been  made.  The  road  is  narrow, 
has  heavy  grades  and  is  very  crooked. 


Tisbury.   Showing  old  town  road. 


Tisbury.  Showing  State  road. 
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Walpole  (Norfolk  Count}/). 
[Petitioned  for  by  the  Selectmen.] 

This  is  another  part  of  the  Boston-Providence  road,  one  of  the 
main  highways  of  the  county.  The  greater  portion  of  the  road 
laid  out  runs  through  a  cedar  swamp  and  was  in  extremely  bad 
condition.  This  portion  the  commission  laid  out,  believing  it  right 
and  proper  to  make  suitable  for  travel  the  worst  portions  of  the 
road.  Many  changes  in  the  grades  were  necessary.  The  town  of 
Walpole  is  the  contractor. 

The  broken  stone  is  from  the  local  conglomerate  or  pudding 
stone.  The  Macadam  is  15  feet  in  width,  with  a  gravel  shoulder  3 
feet  wide  on  each  side.  The  gravel  used  contains  a  good  propor- 
tion of  pebbles  and  some  sand,  and  is  of  fair  quality.  The  north- 
erly end  of  the  road  passes  over  a  hard-pan  with  pockets  of  sandy 
loam.  The  earth  removed  from  the  hill  was  used  to  elevate  the 
road,  and  to  widen  it  across  the  swamp.  A  Telford  foundation 
was  placed  on  the  hill  at  the  north  end,  and  over  the  "  island  "  near 
the  south  end.  Side  drains  were  placed  under  the  Telford  on  both 
sides  of  the  broken  stone.  The  cross-section  provided  for  6  inches 
of  broken  stone  after  rolling,  with  6  inches  of  gravel  beneath  it, 
excepting  where  Telford  was  used.  On  the  Telford  foundation 
the  broken  stone  was  to  be  4  inches  thick  after  roiling.  The 
maximum  grade  is  3.35  feet  in  100. 

Watertoivn  (Middlesex  County). 
[Petitioned  for  by  the  Selectmen.] 

This  is  one  of  the  principal  roads  leading  from  Boston  to 
Waltham,  extending  thence  to  Worcester.  The  town  of  Watertown 
is  the  contractor. 

The  broken  stone  used  was  from  the  Waltham  quarry ;  it  was 
laid  27  feet  in  width.  An  electric  car  track  extends  the  entire 
length  of  the  constructed  road,  running  on  one  side  of  the  street, 
and  outside  the  location  taken  by  the  State.  The  cross-section 
provided  for  a  thickness  of  6  inches  of  broken  stone  after  rolling, 
laid  on  a  gravel  foundation,  which  was  first  picked  up,  shaped  and 
rolled.    The  maximum  grade  is  2.44  feet  in  100. 

Westjield  (Hampden  County). 
[Petitioned  for  by  the  County  Commissioners.] 
This  is  a  part  of  the  main  highway  from  Springfield  to  Pitts- 
field,  other  sections  being  in  West  Springfield,  Russell,  Hunting- 


52         REPORT  — HIGHWAY  COMMISSIOX.  [Jan. 


ton  and  Dalton.  One  and  one-quarter  miles  have  been  laid  out 
and  completed.    The  town  of  Westfield  was  the  contractor. 

The  broken  stone  used  was  trap  rock  from  the  West  Springfield 
quarry,  and  is  IS  feet  in  width,  with  a  gravel  shoulder  3  feet  wide 
on  each  side.  The  gravel  is  sandy  and  of  only  fair  quality.  A 
portion  of  the  road,  near  the  Westfield  end,  proved  to  be  over 
clay,  and  was  laid  with  a  Telford  foundation  8  inches  thick  with  a 
drain  on  each  side.  The  broken  stone  was  in  all  cases  screened 
to  three  sizes,  2  to  -4  inches  of  2 J  to  at  the  bottom,  2  inches  of 
1^  to  1 J  on  this,  and  this  covered  with  screenings.  The  maximum 
grade  is  4  feet  in  100.  The  cross-section  provided  for  6  inches 
of  Macadam  in  the  centre  and  5  inches  on  the  sides  after  rolling, 
and  4  inches  of  gravel,  except  where  the  Telford  foundation  was 
used.  On  the  Telford  the  broken  stone  was  required  to  be  uni- 
formly 4  inches  thick  after  rolling. 

Westminster  (Worcester  County), 
[Petitioned  for  by  the  Selectmen.] 

This  road  begins  at  the  Fitchburg  line,  running  westerly,  and  is 
another  in  that  chain  of  roads  petitioned  for  running  east  and  west 
through  the  northern  part  of  the  State.  Two  sections  have  been 
laid  out,  and  built  in  this  town.  The  town  of  Westminster  was, 
in  each  instance,  the  contractor. 

The  broken  stone  is  trap  rock  from  the  Waltham  quarry,  15  feet 
in  width,  with  a  shoulder  of  gravel  3  feet  wide  on  each  side.  The 
natural  soil  is  gravel,  and  the  material  excavated  and  that  obtained 
from  the  sides  was  used  in  widening  the  way.  The  additional  gravel 
which  was  used  was  hauled  an  average  distance  of  one-half  mile. 
On  the  first  section  there  were  three  wooden  bridges,  covered  with 
planking ;  it  was  determined  by  the  commission  to  rebuild  them 
with  stringers  and  lower  flooring  of  hard  pine,  and  a  wearing  sur- 
face of  spruce,  this  method  being  employed  in  order  to  save  the 
heavy  expense  of  stone  arch  bridges.  The  cross-section  provided 
for  6  inches  of  broken  stone  in  the  centre  and  5  inches  on  each 
side  after  rolling.    The  maximum  grade  is  4.6  feet  in  100. 

West  KeiL'hxiry  (^Essex  County). 
[Petitioned  for  by  the  Selectmen.] 
This  is  the  important  road  leading  from  Newburyport  on  the 
south  side  of  the  Merrimac  River  to  Haverhill.    A  section  one 
mile  in  length  was  laid  out  from  the  Xewburyport  line,  westerly, 
which,  with  the  exception  of  a  few  minor  details,  is  completed. 
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It  is  now  open  for  travel.  The  town  authorities  not  wishing  to 
take  the  contract,  public  advertisement  was  made  for  bids,  and 
Mr.  C.  H.  Kelleher  of  Newburyport  obtained  the  contract. 

The  broken  stone  was  secured  in  West  Newbury,  near  the  road, 
portions  being  trap  rock  of  average  quality.  The  width  of  Mac- 
adam is  15  feet,  with  a  shoulder  of  gravel  3  feet  wide  on  each  side. 
The  natural  soil  is  a  light,  sandy  loam,  in  some  places  overlying  a 
bed  of  blue  clay.  Gravel  is  very  difficult  to  obtain,  that  secured 
being  of  rather  poor  quality,  containing  a  large  proportion  of  sand 
and  stones.  Three  old  stone  culverts  were  replaced  by  new  ones 
of  larger  size,  and  cobble  gutters  were  laid  on  each  side  of  the 
road  upon  the  heavy  grades.  The  cross-sections  provide  for  a 
depth  of  6  inches  of  broken  stone  at  the  centre  and  5  inches  at 
the  sides,  but  a  section  about  1,500  feet  long  from  the  Artichoke 
Kiver  was  laid  to  a  thickness  of  8  inches  after  rolling.  The  maxi- 
mum grade  is  4.5  feet  in  100. 

Westport  (^Bristol  County), 
[Petitioned  for  by  the  County  Commissioners.] 

This  is  the  main  highway  between  New  Bedford  and  Fall  River, 
the  two  largest  cities  of  the  county,  and  is  also  the  important 
traffic  way  for  the  towns  of  Westport  and  Dartmouth.  The  road 
is  in  extremely  bad  condition,  the  towns  not  being  able  to  main- 
tain a  way  principally  used  for  direct  communication  between  the 
cities  referred  to.  Three  miles  of  road  have  been  laid  out  and 
about  one  and  one-half  miles  have  been  completed.  The  town  of 
Westport  is  the  contractor. 

The  broken  stone  used  is  a  granite  rock,  from  a  ledge  in  Dart- 
mouth, and  is  transported  by  cars  over  the  electric  railway  extend- 
ing along  this  road  to  the  locality  where  it  is  used.  While  the  road 
material  is  not  of  the  best  quality,  yet,  on  account  of  the  high  cost 
of  delivering  trap  rock  on  this  road,  the  commissioners  deter- 
mined to  give  it  a  trial.  The  width  of  the  road  bed  is  18  feet, 
with  a  3  foot  shoulder  of  gravel  on  each  side.  The  natural  soil  is 
loamy  and  sandy,  and  for  a  considerable  portion  of  the  distance 
the  way  lies  over  a  swamp.  The  gravel  used  is  of  good  quality,  and 
was  found  at  a  pit  near  the  beginning  of  the  road,  the  average 
haul  being  about  three-quarters  of  a  mile.  The  electric  railway  is 
located  on  the  south  side  of  the  road.  In  order  to  provide  for  the 
surface  water,  it  has  been  necessary  to  build  catch-basins  on  the 
railroad  side  of  the  road  with  pipes  crossing  the  highway,  the  road 
bed  of  the  railway  obstructing  all  flow  of  water  on  that  side.  The 
cross-section  provides  for  6  inches  of  broken  stone  at  the  centre 
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and  5  inches  on  either  side  after  rolling.  The  maximum  grade  is 
1.7  feet  in  100. 

West  Springfield  {Hampden  County), 
[Petitioned  for  by  the  County  Commissioners  and  Selectmen.] 

This  is  another  part  of  the  road  leading  from  Springfield  to  Pitts- 
field,  up  the  Westfield  valley.  This  was  a  road  very  difficult  to 
travel  in  the  spring,  on  account  of  the  soft  material  in  the'road 
bed.  One  mile  has  been  laid  out,  a  portion  of  which  is  completed  ; 
work  having  been  commenced  too  late  in  the  season  to  admit  of 
completing  the  contract  this  fall.  The  town  of  West  Springfield 
is  the  contractor. 

The  broken  stone  is  local  trap  rock  from  Lane's  quarry.  The 
width  of  Macadam  is  18  feet,  with  gravel  shoulders  3  feet  wide  on 
each  side.  The  natural  soil  is  a  sandy  loam  with  some  clay.  The 
gravel  of  good  quality  is  obtained  from  a  pit  about  1,200  feet  from 
the  road,  at  an  average  haul  of  nearly  one-half  mile.  Owing  to 
the  springy  nature  of  the  soil  some  side  drains  have  been  necessary. 
A  cut  to  shorten  the  line  and  remove  the  location  from  the  old  road 
for  a  distance  of  about  1,400  feet  has  been  arranged  for,  the  town 
of  "West  Springfield  paying  the  difference  in  the  cost  of  construc- 
tion by  reason  of  the  new  location.  The  cross-section  provides 
for  6  inches  of  broken  stone  in  the  centre  and  5  inches  on  each 
side.    The  maximum  grade  is  5  feet  in  100. 

West  Tisbury  (^County  of  Dukes  County), 
[Petitioned  for  by  the  Selectmen.] 
This  road  was  laid  out  in  extension  of  the  road  completed  in 
Tisbury  ;  about  4,500  feet  has  been  completed,  extending  from  the 
Tisbury  line  toward  North  Tisbury  village.  It  is  hoped  that  by 
somewhat  narrowing  the  road  its  length  may  be  increased  more 
rapidly  year  by  year.  The  town  of  TTest  Tisbury  took  the 
contract. 

The  broken  stone  used  is  local  field  stone.  The  width  of  Mac- 
adam is  15  feet  to  the  intersection  of  the  North  Tisbury  and  West 
Tisbury  roads,  where  it  is  12  feet  wide,  with  a  3  foot  gravel  shoul- 
der on  each  side.  The  natural  soil  is  loose  sand  and  sandy  loam. 
The  gravel  was  taken  from  the  location,  and  is  of  poor  quality, 
being  somewhat  sandy.  To  obtain  water  for  the  crusher  and  roller 
and  for  the  watering  cart,  a  well  was  driven  60  feet  in  depth ;  a 
very  good  supply  was  found.  The  cross-section  provided  for  6 
inches  of  broken  stone  at  the  centre  and  5  inches  at  the  side  after 
rolling.    The  maximum  grade  is  2.7  feet  in  100. 
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Weymouth  (Norfolk  County), 
[Petitioned  for  by  the  Selectmen.] 
This  is  the  road  leading  from  Boston  through  "Weymouth,  and 
thence  extending  along  the  South  Shore."  The  layout  extends 
from  the  Weymouth  Back  River  westerly  about  one-half  mile 
towards  the  village  of  North  Weymouth.  Considerable  grading 
was  necessary  in  order  to  secure  satisfactory  conditions.  The 
road  is  practically  finished,  the  lack  of  a  sufficient  quantity  of 
stone  delaying  its  completion.  The  town  of  Weymouth  is  the 
contractor. 

Broken  stone  was  secured  from  the  Cohasset  quarry.  The  width 
of  Macadam  is  15  feet,  with  a  shoulder  of  gravel  3  feet  wide  on 
each  side.  The  natural  soil  is  sandy  and  gravelly.  The  gravel 
used  was  obtained  by  excavating  the  bank  on  the  side  of  the  road 
near  the  Weymouth  Back  River.  The  cross-section  provides  for 
6  inches  of  broken  stone  in  the  centre  and  5  inches  on  the  sides 
after  rolling.    The  maximum  grade  is  6  feet  in  100. 

Whitman  (Plymouth  County), 
[Petitioned  for  by  the  Selectmen.] 
This  is  a  part  of  the  important  way  connecting  Whitman  with 
Brockton.  One  mile  contracted  for  in  1894  has  been  completed, 
and  an  extension  of  the  original  lay  out,  a  little  more  than  one-half 
mile  in  length,  is  partly  constructed.  The  town  of  Whitman  is  the 
contractor. 

Broken  field  stone  was  used.  The  width  of  Macadam  is  18  feet, 
with  a  shoulder  of  gravel  3  feet  wide  on  each  side.  The  natural  soil 
is  a  sandy  loam,  with  some  clay.  The  gravel  used  was  hauled  about 
three-fourths  of  a  mile,  and  is  of  very  good  quality.  Before  any 
work  was  done  on  this  road  it  was  found  necessary  to  remove  the 
tracks  of  the  electric  railway,  to  conform  to  the  new  location  and 
to  the  grades  adopted  by  the  commissioners.  Owing  to  the  fact 
that  it  was  necessary  to  transport  suitable  covering  stone  for  the 
culverts  from  Quincy,  this  part  of  the  work  was  very  expensive. 
The  cross-section  provides  for  6  inches  of  broken  stone  at  the  centre 
and  5  inches  on  each  side  after  rolling.  The  maximum  grade  is 
2.5  feet  in  100. 

Wilhraham  {Hampden  County). 
[Petitioned  for  by  the  County  Commissioners.] 
This  is  a  part  of  the  east  and  west  road  leading  from  Pittsfield 
through  Springfield  and  Worcester  to  Boston  ;  other  sections  in 
process  of  construction  are  at  Dalton,  Chester,  Russell,  Hunting- 
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ton,  Westfield,  West  Springfield  and  Leicester.  One  mile  near 
the  village  of  North  Wilbrabam  has  been  laid  out.  As  the  town 
authorities  did  not  wish  to  contract  for  the  construction,  it  was 
advertised,  and  let  to  Mr.  M.  R.  Fisk.  The  lateness  of  the  season, 
however,  did  not  allow  the  contract  to  be  finished,  but  it  will  be 
completed  early  in  the  spring. 

Broken  trap  rock  from  West  Springfield  was  used.  The  width 
of  Macadam  is  15  feet,  with  a  shoulder  of  gravel  3  feet  wide  on 
each  side.  The  natural  soil  is  sand  and  sandy  loam.  The  gravel 
used  was  taken  partly  from  within  the  limits  of  the  location  and 
partly  from  a  pit  about  500  feet  from  the  road.  The  average  length 
of  haul  was  about  one-third  of  a  mile.  The  cross-sections  pro- 
vide for  6  inches  of  broken  stone  in  the  centre  and  5  inches  on 
either  side  after  rolling.    The  maximum  grade  is  4.7  feet  in  100. 

WilUamstown  (Berkshire  County). 
[Petitioned  for  by  the  Selectmen.] 
This  road  affords  the  only  practicable  means  of  highway  com.- 
munication  between  Williamstown  and  North  Adams,  and  is  a  direct 
extension  of  the  section  of  State  road  constructed  in  the  latter  city. 
A  little  over  one-half  mile  was  laid  out,  and  the  greater  portion  of 
this  section  was  completed.  The  town  of  Williamstown  is  the 
contractor. 

The  broken  stone  used  is  trap  rock  from  the  Waltham  quarries 
for  the  finishing  courses,  and  red  granite  from  the  same  locality 
for  the  bottom  layer.  The  Macadam  is  15  feet  in  width,  with  a 
gravel  shoulder  3  feet  wide  on  each  side.  The  natural  soil  was 
a  fine,  loamy  sand,  with  an  occasional  deposit  of  gravel  or  clay. 
Tlie  gravel  used  was  of  a  fair  quality,  with  small  proportions  of 
sand  and  clay-  Two  pipe  culverts  were  taken  up  and  relaid  with 
masonry  headings.  The  cross-section  provides  for  a  thickness  of 
6  inches  of  broken  stones  at  the  centre  and  5  inches  at  the  sides 
after  rolling.    The  maximum  grade  is  1.2  feet  in  100. 

Wrentham  (Norfolk  County), 
[Petitioned  for  by  the  Selectmen.] 
This  is  another  section  of  the  road  leading  from  Boston  to  the 
Rhode  Island  line,  being  a  part  of  the  same  important  highway 
running  through  Walpole,  Norfolk  and  Norwood,  and  North 
Attleborough.  Grades  on  this  section  have  been  considerably 
changed.  One  mile  was  laid  out  in  1894  and  about  three-fifths 
of  a  mile  during  the  present  year ;  both  sections  have  been  com- 
pleted.   The  contract  was  taken  by  the  town. 
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Native  field  stone  was  broken  and  used.  The  width  of  the 
Macadam  is  15  feet,  with  a  shoulder  of  gravel  3  feet  wide  on  each 
side.  The  natural  soil  varies  from  loam  to  sand  and  to  hard-pan. 
The  gravel  was  obtained  from  a  pit,  with  an  average  haul  of  about 
three-fourths  of  a  mile,  and  was  of  good  quality.  This  road  being 
placed  at  the  foot  of  a  slope,  much  trouble  has  been  caused  by  the 
water  flowing  over  it  from  the  hill  side  or  collecting  in  the  gutters 
on  the  sides  of  the  road.  The  natural  contour  of  this  section  of 
the  country  would  not  permit  this  water  to  run  off  without  much 
additional  expense  for  pipe  drains  and  dry  wells.  The  cross- 
section  provides  for  a  thickness  of  6  inches  of  broken  stone  in  the 
centre  and  5  inches  on  either  side  after  rolling.  The  maximum 
grade  is  3.6  feet  in  100. 

Yarmouth  (^Barnstable  County). 
[Petitioned  for  by  the  Selectmen.] 

The  two  roads  in  this  town  have  been  thought  by  the  Board  to 
be  worthy  of  attention.  The  North  road,  so  called,  is  the  road 
from  Boston  to  Provincetown,  the  longest  and  in  some  respects 
the  most  important  road  on  Cape  Cod.  Owing  to  the  nature  of 
the  soil,  the  way  is  in  a  permanently  bad  condition,  and,  as  it  is 
used  by  the  people  of  several  towns,  it  seemed  proper  that  the 
Board  should  undertake  its  reconstruction.  The  foundation  is 
good,  and  no  considerable  changes  in  grade  are  required.  Two 
sections  have  been  laid  out  on  this  road  of  one  mile  each,  extend- 
ing from  the  Dennis  line,  neither  being  yet  completed,  because  of 
the  difficulties  encountered  in  having  it  suitably  rolled.  The  South 
road  is  of  much  the  same  general  nature  as  the  road  on  the  other 
side  of  the  town.  Two  miles  have  been  laid  out  from  the  Barn- 
stable line,  the  first  mile  of  which  is  completed  and  the  second  is 
now  under  construction.   The  town  of  Yarmouth  is  the  contractor. 

On  the  North  road  local  field  stone  and  on  the  South  side 
broken  stone  from  the  Cohasset  quarry  have  been  used.  The  width 
of  Macadam  on  all  the  sections  is  15  feet,  with  a  gravel  shoulder 
3  feet  wide  on  each  side.  The  natural  soil  is  sandy.  The  gravel 
for  the  North  road  has  been  obtained  from  a  pit  beside  the  road- 
way, and  on  the  South  side  screenings  from  a  sandy  gravel,  found 
in  a  pit  near  the  road,  has  been  used,  the  average  length  of  haul 
being  about  one-half  mile. 

On  the  first  section  of  the  North  road  about  one-half  mile  has 
been  partially  completed.  The  work  was  stopped  early  in  the 
season,  owing  to  the  failure  of  the  town  to  collect  the  quantity  of 
stone  necessary  for  breaking,  and  to  the  inadequacy  of  the  water 
supply  both  for  the  roller  and  for  the  watering  cart.    The  second 
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section  on  the  North  shore  was  then  begun,  the  stone  crusher  being 
placed  near  a  brook,  and  a  steam  pump  being  added  to  provide  a 
water  supply  for  running  the  crusher,  watering  the  stone  and  for 
the  use  of  the  roller.  No  trouble  was  found  in  obtaining  all  the 
stone  required  at  this  point. 

On  the  South  road  great  delays  have  been  caused  by  the  failure 
of  the  contractor  to  furnish  the  quantities  of  stone  called  for  in 
his  contract.  The  contractor  was  to  supply  at  the  same  time  the 
broken  stone  used  on  the  State  roads  at  Scituate  and  Weymouth. 
This  delay  was  partly  caused  by  the  breaking  down  of  the  crusher 
at  the  quarry. 

The  cross-section  provides  for  6  inches  of  stone  at  the  centre 
and  5  inches  at  each  side  after  rolling.  The  maximum  grade  on 
the  North  road  is  3.6  feet  in  100  ;  on  the  South  road,  4.9  feet 
in  100. 

The  following  table  shows  the  quantities  of  work  done  on  each 
road,  the  total  cost  of  the  work  and  the  percentage  each  item  of 
the  contract  bears  to  the  total  cost.  The  column  headed  *'  Total 
cost  of  work  "  includes  the  amounts  already  paid ;  the  amount  as 
yet  unpaid  for  work  performed  and  unpaid  extras  ;  also  the  cost  of 
engineering  of  miscellaneous  items  charged  to  the  construction 
account  on  each  road,  and  the  salary  of  the  resident  engineers. 


Showing  Work  performed  and  the  Cost  of  the  Same, 

TOGETHER  WITH  THE   PERCENTAGE   EaCH  ItEM  OF  THE 

Contract  bears  to  the  Cost  of  the  Roads 
as  far  as  completed  up  to 
Jan.  1,  1896. 


60 


EEPORT  —  HIGHWAY  COMMISSIOX.  [Jan. 


-f  Ct)  X) 

1-1     T-(     CM  1— I 


O  00      O  QC  'O 


o 

O  O  -N 

^     o  lO 

o 

i-t;  'M  lO  to  CO  — 1 

o 

o 

o 

C5  O 

CO 

CO  o  ^ 

O  00  1—1  I— 1  ^  o 

<M 

OS 

CO  ri  GO 

CO  o  -J 

CO  CO  uo  oc  o 

(M 

Ci 

»— 1 

CO  o 

o 

n  o  ^ 

Ci 

GO  GC'  QO  O  O 

OC 

o 

GO  o  :o 

GO 

O  O  T-H  l>. 

iO  CO  05  so  T-l 

OJ^ 

r-T 

co" 

to  O  O  O  O  O  'O  O  O  >0  'O  »0  uo  O  O  »0  »0  >0  lO  >o  o  o  o  o 
<MCOCSCOCO'^CS-=ttcOCO<M<MCOCO»0  (M<><COCSCO<M^COOO 

O  tH 


OOOOOOOcOCOCOOOCiOOO 


(MCOO-^t^'OOOOO 


-^ocscor:— loocii^coo^ot^oo 
GOO'-i— iT-ir-ocor^r^cococNr-i^ 

1— iCOCOCMOCt^iOOCOCTS  —  O^CO*^ 


1— 1  !>•  O  rH 


r-i  T-l  1-1  rl 


0»OC^O<M<MOCO-f(M 
lOCOOi-iiO'l'OOOCOCS 
co^  00^  co^  cc,  cm  CC>  uO  "O^ 
c4"  T-T  CM  T-T    co"  TjT 


3^  2 

o  c  S 


CO 

!->  O  CO 

CO 

O  ^  05  lO  CO 

CO 

O  CO       uo  1-1  LO  CO 

CO 

1-1  CM  »0 

CO 

C5  00  CO  CO 

O       1-1       CO  CM  t>. 

CM 

00 

GO  CO  CO 

<M 

lO       O  CM 

GO 

to  o  1— '     CO  -+I  — ' 

CO 

00 

o 

o 

o 

o 

00     CO  Ci  -tH 

CO 

h-  -rri  CO  ^  CO  ^ 

c» 

CO 

l>.^  T-H^  CO 

CO, 

CO^i-H,rH  —J, 

CO 

<M  CO  CM  C2_  C>, 

(M 

CM 

CO '^"oo'" 

(M 

CO  OoT  CM  c>^ 

GO 

-rjTcO  CO  t>r(M  Tgi" 

r-T 
1-1 

O    CM  CO  I  o 

(M  CO  O 

t-;,  CO^ 

CO  cT  o  co" 


O  O  O  GO 
CO  O  O  O  lO 

rn"  lO  CO  CM 


loocOl— ir^co  o 

CMOCOCOOOO  CM  O 

"-^-^  t>^  1— CM  1-J,  GO 

»0  GO  r-T  CO 


00    GO  e 


"Cl  -      -  m. 

•  ^  lO 

lO  S  O  Ci 

(Ti  CTi  ^00  00  00 

CC  GO  S  1-1  ,-1 

.  —  ^  C 


-5  :^       2  ^ 


^  O  g 

II  11=  I 

i:  - 

=3  :i  c  o  c 


c  a?  .=  o 
o  3  2  ci  ri  r;  .t: 

p; ;2;  K  fs,  ^ 


1896.] 


PUBLIC  DOCUMENT  — Xo.  54. 


Gl 


O  »0  O  GO  CO  oo 


CO  01 


QO  a> 


CO  iC  CI 
CO  -1^  o 


<M  CO  O 


001^ 

lO  0  ~n 

10 

CO  >c  0 

'M 

'O  CO 

0 

<M  0 

10 

0  «o 

0 

0  0  CO 

0 

Ci  05 

1-1  0 

<£)  ^  CO 

CO  Tt<  1 

CO 

CO  0 

00 

CO 

CO  'O  'O 

CO 

CO  00  ^ 

CO 

CO  0  0 

C<l 

h- 

^  00 

»o 

CO  to 

1— ( 

y-l  T-i 

--o  0 

CO  0 

CO 

CO  .0  1^ 

-4.  Oi 

CO 

^  0 

QO 

CO  0 

0 

"O  0 

oi^co  0, 

co^ys  0 

CO 

CM  CO 

CO 

00  OS  QO 

CO  :o'~T-r 

CO  ^ 

<N  i-T 

OOOO'OOOOiOO'OCOOO'O'O 
COTttCOCOCMCOCOCOCOOCO-^COCOCOCO 


O  O  ^  O  >0  »0  'O  'O  O  O  O  'O  o 
CO  O  CO  GM  CO  CO  <M  CM  CO  CO  O  CO  CM  CO 


O'OOOOO'-'OOOt^OO'+'t^t^'^OOCMOOOOOOOcOCMOOCO 

COCOCOr^O~OC5iCCOr^uO— 'OCOCMCOCaOCOCO'ti  —  'OG^l'Cr^COCOQOGOO 
—  Iff'—  t^t— ICOCO"^— 'CO— 'Or^-^OiOO^'Mr-^COCOCO'OCOGOOiCOCO'— 'CO 
C?5       CO^  "O^  t>.  I— ^  CM  O  O  CO^  O  CO  O  -t^  CM  T-j^ 

o'gOCOt-T      CMt-Tco"      r-T      lo'cOCo't-Tr-rcOCo"      t-T      i-T      i-Tr-T  Cm'cOCM 


0  CO 

— H 

QO  — 1  00 

10 

CO  CO 

CM 

0  CO 

C5 

CM  Oi  CO 

1—1 

CO  CI  CO 

r*i  X)  -  O 

CO  CO 

CO 

1— ^C5i  CO 

CO 

-H  >0,  C5 

QO  — 

CO 

00  Tji"  t>r 

00 

tH  tH  T-t 

O  '-t^  CO  CO 

iO  CM  !>.  r-i  CO  CO 
CO  -r}H  CM        CO  CO 

Ci  ic  n  CO  CO 
O  Ci  o  — '  lO  -+< 


10 

h>.  CM 

1-1  CM 

CO  r — H 

CO 

0 

C5  0 

CO 

T-l  0  CO 

00 

0 

0  00 

0 

CO  0  Ci 

CO 

CO 

00  CO 

»o 

-TM  -t< 

00  CO 

CO 

CO  CO 'O 

CO  cT 

CO 

co'co 

CO  CM  t>r 

CO  CO  O    CO    O  kO  I 
CO      GO    ^    CO  CO 
CO       uo  y-l^ 


Ci 


O  I  CO  CO  O  1^  GO 
CM  1— '  X)  O  CO  O 

cf  cj"  nT  o-f  o" 


00  >o 

O  C^l  CO 
iC  CO^ 

00'  cm"  cm" 


10  CO  i>. 

CO  — • 

co^oq  ""^J^ 
00" 


CO  CO  o 

CO  00  CM 
CO  0,CM 

lCco^oo 


•  J-   "C*  ^  .  .^  , 

o               ^                        ^  2S  2 

QOGO            occo^   go           ^  ^^^^  ^  %  c  o  • 

c=  d  >;    p^^,!  fl  « i  I'll II     =  3  3  ^  a  a  = 

coo  O  r:;;:^:::^  S       S J r-; ^         S  ^ 


62 


EEPOET  — HIGHWAY  COMMISSION. 


[Jan. 


lO  CO  '-I  CM  '-' 


lO      o     o  o 

1-1  T-H  O 


'sH  CO 
GO  oi 


1-t       r-l       CO  T-J 


CO  o 

o 

CO  CO      o  o  o 

CO  lO 

Oi 

o  o  o  o 

OS  CO 

CO 

lO  O       O  O  CO 

Ci  CO 

CM 

Oi  lO 

o 

O  O  CM  CO  CO 

O 

QO 

C^CO 

C>.        CM  r-J^  CM  CO 

CO  cs 

CO 

<M 

iC<>1COCOOO— '-^lOCOiO 
1— lO«OOOt>-rHC5ClQOi— i(M 

,— ir>.-rti^o^ocor>.a5^r>. 
r^ococo— 'Oi'Mcsos-fto 

'M^      C5_CO  rji  t>.  -rjH 

T— 1  I— I  1— • 


OO  lOOOO^COuOO 
<M         ^  (M  CO  CO  CO  CO  <M  CO  CM 

o 


lO'OiO'OO'OOOOuOtOOiOO'O 
C0C0CMC0CS(MC0C0C0C0C0C0G<J'^O» 


(MO  '  O  O  <M       tH  O  O  O  O  O  Ci  GO  CO  r-i  ,-1  (M  O  O  O  t>.  ^ O 

t^r>,  ■^t^cO'-icooir^'*  a5-^C5-rtiTtioiococ>couooo5005 

t^GO  coo— 'OClOt^ur^  C5GOOGOGOCO'—  OCiCOG^OOl—  G<l 

O^r^  OJ^'d^O^iO  O  CO  -rlH^  1— ^t^CO  O^O,-^^'— ^'-'^CC^^CO^OS  O^'-^^i-'^JM 

Ci  r-^  r-TcXco"                r-T  (x5"  C^"  <M  C^T  CO" cT      CO  O  tHCO'i-T 


u:;)  CO 

CO  ^ 
CO  -^t^ 

cT  CM 


Ci  o  C5  GO  t>.  u::) 

CM  30  GO  CTi 

1-H  <M  CO  O  CM  CM 
CTi  GO       uO  <M  t-- 

CO  o_  — <^  t>.^  co^ 


Ci-^  o  c<»— JCito-Hcocot^r^Looo 

COtJH  CO  i-iCiCOC5CMCOCiGO<MC5GO 

CM'*  O  GO  O -<*i  O  CO  CO  — '  OO  GO  t>. 

CO-^  O  lOCiiO-fCOCOuOcO'+OCO 

iO_  CO  CO       1—^  Ci  GO  GO__  CO  CO^  CO  GO  lO 

lOo"  oT  ciiocodcoio'co<rGdcoco 

l-H  T-l  tH  CO 


I  I 


CO  CM  CO  CO 
CM  Oi  t>.  CM 
O     Ci  Ci  ^ 


I  CO  y-t 
CO  l-H 

CO  »o 


00    t>  O  -"^l      iO  tH 


I  CO  o 

CO  CO 
CO^rH 

Oi  GO 


o»oocicor^oooo<M 

t>.COO^COCO'-HCOCOCOC5 
t^GOOGOiOCOCiOCt-^OO 


CO  COCOiOC^t-iCOCMGOO-'fCO 


c:  c  a 

C3  c3 


«2cc  5 
OOOOOt-uc-cS 


o  o 

a  s 


Oi 

■  roo 


C«  r/3  tK  g 

V)  'Ji  m 
3  3  3 

^  ^ 


?2  ^ 

/-~N  Oi 

00 

Oi  T— " 

GO 

o  a 

3  3 

03   S-  V- 

3  3 


'ji  en 

^  a 

^  o 


1896.] 


PUBLIC  DOCUMENT  — No.  54. 


63 


64 


REPORT  — HIGHWAY  COMMISSION.  [Jan. 


c 

I>.  O  CO 
rH  CO  C>^ 

.  ^ 

O 

18.4 

0.10 

•  1 

CM 

1—1  1—1  (N 

CO 

<M  as 

CO 

>> 

§  t5 

<o 

!>. 

o 

^  I 

CO  O  CO 

jcooco 

CO  >o 

QO  1-t 

c 

1 

CO  -H 
CM  irr  C<« 

CO 

CO 

to 

t> 

CO 

CO  — 1 
O  CO  I 

1-1  tH 

CM 

iC  rn 
lO 

t>  X) 

riaan 

« 

o  o  o 
lO  o  o 

o 
o 

o 

o 

o 

o  o  o 
>o  o 

o  o  o  o 
lO  o  o  o 

C<l 

CO 

1     1  1 

1  1 

1  1 

CM 

(M  uO  CM 

CO 

•O 
>^ 
3 

o 

(M  kO  t>- 

O  CO  C5 

»o  CC  o 

Ci 

1 

o 

CN 

o 

1     •  1 

CO 

CO  Tt^  t>. 

1—  Xi 

^  rH  lO 

CO  CO  CO 

CO        <M  C?5 
CO  1-1  O  -M 
CO  CO 

o 

»o 
•  1 

tH  -t^  CO  1 

1—1 

1   •  1 

<M  -H  CM  (M 

rH 

CO  r-l 

o 

o 

o 

o  ^  o 

o 

'  ^*  _:  ^  _: 

O  rH  O  tH 

CO 

rH  O 

1 

CO  >0 
CO      o  J 

o 

^  ^  O  00  ^ 

CO 

CM  fM 
CO  CO 

f4 
o 

5 

a 

CO  CO 

<N  QO  CO 

'H  1^ 

1—1  1—1 

.  o 

CO 

O  CO 

r-l 

O  lO 
"O  !>• 

lO  >0  lO 

t:^  1 

1 

uo  kO  O  lO 

1  !>>  i>. 

^ 

i— 1  rH 

tH 

rH  »— 1  1 

rH 

rH 

1— (  1— 1  tH  1— I 

tH  1-1 

'O 
3 

o 

CO  o  1 

I' 

»o     CO  1 

tH  t-^  O 
CM  tH 

1  1=^ 

CO 
1—1 

1  »0  CO  lO  05 

CO  O  ^  ci 

(M 

o 
o 

<M 

CO 

CO  CO  ^ 
O         i-(  G<1  rH  CM 


-rj^  ^  CO 
CO  rH  1-1 


I  I 


OO  CO  00  O  (M  'tJ^  CO -H  O  -H  CO 

CM  ^COOSOCO  |CO  ^COrHO  I     |OCO  |CO 

<M  COCTiiOCTS  r>.  COOi-H  OOGO  CO 

lO  OOCOO  ^  t>.cr5CO  GOO  1-1 


(M  fM  (M 

o  o  o  o 


C<I  (M 

o  o  o 


I  I 


CM  'N 

o  o 


CM  CM 


1  CO  o:>  o  CO 

1-1  CO  OS  lO  CO 

CO  oo  -+1  r^Ci^ 

cm"  »o"io'co"{m" 


I  00 

CO  o  -o 
co^  cri_  o. 

Co"  ''1^'cO 


I  o 
o  — < 


CO  I  lO 

CO  C^l 

OO^  rH 

lO  1— < 


/^^'  N 

.    .     •     •    .    •  rO  S  — r  lO  • 


X)  X 


S^X5s-sil||g;i.»||||s 


r       fee  CD 

3 


l-h  rH 


r-  C/"; 

^  J 
G  o 


X  X 


2  a 


1896.] 


PUBLIC  DOCUMENT  — No.  54. 


65 


iOO-J  COC^JCMOr- IC^i— ICO  C5t^  CO<Mi— "OJ 

•  •II  ;  I   •  •  I   .  .  •  •  I 

OO  COOS'— it>-OC<J»-H»o  0"<*"  Oi— iiOtH 


CO 


CM  GO 


OOf^^OCMCOiOCO 

oooiioasococo 

O.  00        C<1  »0  CM  GO 


I  I 


O 

O  CM 

O  CO 


O  'O  o  »o 
iO      O  <M 

O  O  1— ' 
rH  tr^  CM  r« 
CM 


I  I  I 


OO  oooooooo 

lOO  OOOO'O'OOlO 
CMCM  -<:tlCNCMCOCNCMCOCM 


o  o  o  o 
o  o  o  ^ 


CM  CM  O  CM 


o 

I  I  I 

CM 


o  o 
•  •  I 

CM 


OOCMOCM-^CTsr^GM 


'^r^asOSrHtOt^OCM 
CMCM'— IC^OOSOCMCM 
lO  CO  CM        CM  CO 


CM  CO  T-H  OS 


'^f  O  CM  O 
CO  CM  CO 


,  1=;  I 

CO 


CM 

OS  »0 

O  CM  1—1  OS  o 

CM 

^  uo 

O  CM  CM  CM 

•  1 

O 

T-(  O 

CM  O  O  O 

CM  O 

CM  O 

O  O  O  O 

o 

O  CO 

O  O  CO  uo  lO 

O 

1^  o 

»0  QO  CO  CM 

1 

O  OS 

O  O  CO  CO 

CM  O 

CO  O 

t-,  CO  r-l  CO 

CO 

CM  CO 

t>-  OS  UO  CO  rH 

o  CO 

T-l  O  O  CO 

o  ko 

1-1  CM 

t>.  CM 

T—i  T— 1 

C^  T-H 

1-( 

I  t  I  I  I  I 


I  I  I  I  I  I 


I  I 


O  lO 

CM  rH 


O  O  O  uo  lO 

lO  »o  o 


»o  >o  o  »o 
J  t-      t-  I 


i  I  I  I  I 


OOGO-^OiOOO 


»o  o 

C^  CM 


O  1— I  lO  »o 

tH  CO  CO  OS 


I  I  I  I  I  I 


rH         ^  OS 

I   •  I   •  I   •  • 

CM        1-1        rH  lO 


(--co  lO 
CM  Ct>  CM 


o         CO  CO 

I   -  I   •  •  I   -  I 

rH        CM  CM  CM 


I  I  I 


GO 

CO 

CM 

o  >o 

o  -ti 

CM 

CO  GO 

CO 

CO 

CO 

O  CO 

,  ot^ 

OS 

CD 

1  CO  CO 

CO  CO 

1 

CM 

CO 

O  OS 

CO 

1  1 

1 

OS 

rH  CO 

CO  CO 

GO 

CO 

OS  o 

CO  -H 

CO 

CO  OS 

T-H 

OS 

T-H  CM 

1— 1 

I  I  I 


CM  CM 

o  o 

III  It 


CM 

o 


o  o 


CM  CM        CM  CM 

o  o     o  o 
I  I 


I    I   I  cys  I 


I  CO 

CO 
CO 


I  CO  I  o      O  O 

r-H  O  GO  O  «0  GO 

^  o  00 

CO  -"d^"  00  o"  co"  o" 


Icol  Icoicooslcot^l 

OS  OO       GO  CO       CO  CO 

CO  OS^  '^^'"1 

CO  Y-T       coos  CMCM 


.c  C5  as 


OS  OS 

C  QO  ^  g  OO  GO 

^  ^  a;  o  o 
2  S;  OS  c3       C  O 


66 


RP:P0RT  — HIGHWAY  COMMISSION.  [Jan. 


ent. 

,-1  — 1  o 

(M  Ci  lO 

CO 

!>.        GO  T-l 

0 

0  CM 

o 

^  (M 

1 

T-H  (M  T-i  CM 

CM  CO 

T— ( 

0  1-1 

u 

CO 

CM 

^  CO 

o 

(M  0       0  0 

CM 

Lo  CO  0  lO 

0 

0  0 

t>»  o  CO 

0  rH  lO  CO 

as  0  CO  CM 

0 

en 

c 
s 

^  0  ^ 

1 

CO  0  lO 

Oi  0  0  0  —< 

>o 

C5 

o 

o 

00  (M 

^  0  C<J  CO 

CO  -1^  CM  CTS  '^0 

GO 

0  CO  <r> 

CD 

< 

g 

^  -0  r-i 

CM  CM  ^  1-1 

0  CO  (M  CM 

T-(  CO 

CO 

CO  i-f 

« 

000000000000  0^0  0  0 

6 

OOOO'OO'OOiOO'OOO'O'OOO 

Pi 

CO  lO  C<J 

1 

C^CMC^(>lC^iOG<J(>?(M<M<MC<l»OC<>CN(MCO 

Q 

0  0 

r^Or^ocM<or^or>.or^o 

0  0  0  0 

CM  C 

COOOOCi"^C^I>.COO(>^000000 

-o 

CO  "rp  C~> 

1 

criOOiOQOioioo«r)coo(>acoco 

CO  1^  CO 

<M  CO 

ioaoouo»ot>'iot^co 

CX)  CO  C5 

CM  ^  ^  CO 

D 

(M 

CM  0  0 

tH 

o 

V 

000 

°-  1 

1-1  -H 

O 
ti 

1     1  1 

0 

1  •••II 

CO  0  0 

CO 

0 

CM  1-1 

0 

••III 

0  0 

o 

1— ( 

uO 

0  CO  0 

0 

0 

»0  CO 

0  CM  0 

1     1  1 

CO  CO  0 

°  1 

t>  CO  1 

0  GO  0    1  1 

1 

GO 

0  CO  GO 

CM 

0  GO 

CO 

0  CO 

0  »o 

CM  '^ri 

CO 

s 

GO. 

0^ 

a 
a 

so" 

lO  0  0 

0 

0 

LO  0 

>o 

0  uO  lO 

o 

1     1  1 

1 

t>. 

t>. 

1  1 

"V, 

1—1 

1—1  1—1  1— I 

1—1 

1—1 

T-(  T— ( 

1— 1  r-*  1— 1 

m 

0 

(M  0 

GO 

0 

0  GO  1 

0 

'^^^^     1  . 

•a 

1     1  1 

1  •••II 

c^  ' 

>H 

CM  C5 

OS 

0  —  (M 

CO  CO 

CO 

CO 

CO  CM 

CM 

3 

<M 

0 

O 

c 

<D 

CM  CO 

CO 

CM 

CO  CTi 

»o 

Oi  CM  uO 

GO 

CJ 
hi 

Ol 

CO 

•     •  1 

CO  CO 

1    •  1 

1      •  1 

1     1      •     •  1 

CM  —1 

CM  CO  CM 

1  • 

(M 

(M 

CM  CO 

0 

'J*^  CO 

CO 

»0  0  CO 

CO 

0 

OS 

^COCO  , 

CO 

1  1 

CO 

1  1 

CO  .-1 

CO 

as  0 

00 

s 

CO 

Oi 

CO 

CO  co- 

CM 

0  CO  C30 

0 

CM 

0 

CD 

0 

co  CO 

1—1  1—1  QO 

0 

a 

T-H  CM 

1-H 

T-t 

1— (  1— t  1— ( 

CM 

W 
0 

^ 

P5 

0 

CM 

CM 

(M 

CM 

CM  <M 

CM 

CM  CM  CM 

CM 

<i5 

V 

0 

0  0 

0 

0  0 

0 

000 

1^ 

'C 

0 

1  1 

1  1 

1     1  1 

«< 

s 

cc 

CO 

1  CO  CO  1 

1  1 

1  0  1 

1     1        GO  1 

GO 

CO  10  CO 

1  CO 

0 

CO  GO 

CO 

CO 

CO  .0  . 

GO  0 

0 

^^CO^ 

co^ 

co^— ^ 

1—1 

OCO 

0" 

go" 

co" 

co^co 

CO 

0 

a: 

1— ( 

r-t 

bo  . 

p 

C  ^2 

.  o 


5*  •:: 

c 


C 


•O  crs 
•-GO 


^  to 


5  3 

c  o 

s  a 


2       ^  -  -  .  -  ^  ^ 


bo 

o  2 


'ji  c:  r^— 
c/2     c-i  H  c-i 


1896.]        PUBLIC  DOCUMENT  — No.  54. 


<McOQO»OOC<>t^»-l 

1— I  (M  1— 1 
1      •     •  • 

00  cr> 

1   •  •  1  1  t 

1 

i-H         O  t>»  O        O  ""I  1 

CO  CO 

CO  CO 

rn  lo  >o     o  lO  cc  CO 

o  o  o 
1  o  o  o 

o  o 

1     1  1  1 

 • 

1 

1^  CO  CO       '—I  1— '  CO 

r>.ioci-rHoo»oco 

o  00  CO 

CO  CO  OS 
^  r-i 

O 

CM  tH 

■ 

oooooooo 

o  o  o 

uo  O  »0 

o  >o 

1  III 

1 

C<ICO<N(M(MC^CNCO 

<M  CO  <M 

1—1  1— t 

O  QO  O  O  O  O 

'O  1-1 1>.     00  oo 

o  o  o 

O  O  CO 

O  Ci 
CM  CO 

1   •  .  1  1  1 

30 

00 

'-icoaot^o-Hoo 

t'.GOCOt^.OOCO'— ItH 

CO  00 
lO  CO 

GO  CM 

o 

1—1 

00 
CO 

-^^ 

r-( 

1  1  1  ^  1  1  1 

1 

1  ••III 

1 

•  1 

O 

o 

C  1—1 

o  o 

CO 

o 

CM 

»o  o 

o  »o 

O  (M 

1 

III  III 

Oi 
CO 

lO  (M 

1  III 

Oi  CO 
CM 

»o 

^  1 

1  .  1  ^  .  .  1 

1  1 

1  III 

1 

1—1 

rH  1—1 

^.  1 

-H 

III  'III 

o  o 
1   •  •  1  1  1 

(M 

CO  -H 
^  (>4 

CO  o 
1— t 

4,666, 

05  C<1  05 

.    I  .... 

r-H        CM  CM  (M  1-1 


00 

1 

CM 

1-^  CO 

<M 

I      •  • 

CO  CO 

CO  o 

CO 

o  o 

CO  CO 

oo  ^ 

CM  00 

O  CO 

00  fM 

o 

o  ^ 

1—1 

1-1  CM 

o 


o  o  o  o 
o  o  o  ^ 


CO  CO  O  CO 

CO  "O 


I  I 


fM       CM  (M  CM  (M 

1^  .  ,oooo 


(M  CM 

o  o 


CM  (M 
1^1^^  I 


lO  I    loo  lOOOO  I     ICOO  100  lOO 

lO  OOOb-  coco  CO  M^CM 

CO  CC  ODCOiOCO  '-^^^  ^^'^^ 

Ci  CO  QOCOt>rcO 


CO 


lO  CM 


cio  oo 

a>  C75  e  ^ 
-00  00   -  . 


68        EEPORT  —  HIGHWAY  COMMISSION.  [Jan. 


c 

u 

CO 

-^^  CO 

1    .  . 

Oi  CO 

^  CM  O  Oi 

O 
ii 

0) 
CLi 

1  • 

rH 

1  1  1 

1  1  I 

o  o 

r^     '   ^  ' 
rH  ^ 

1  ^ 

GO 

Oi  O 
J  CO  O 

CO  1  S  , 

rH 
1  ^ 

1-^  o  o 
oo  o  o 

FORD. 

Amour 

'  00 

o 

rH 

1    1  1 

1    1  1 

CM  O 

00  o 

CO 

>o 

00 

1 

oo  O  CO 
rH  — 1  CO 
00  '^f 

•J 
» 
H 

Trice . 

o 

'  O 

CM 

1  1  1 

1  1  1 

CO  CO 
CO  CO 

1 

CO  o 
CO  CO 
1  1 

o 

1 

CO  o  o 

^  CO  CM  CO 

m 
•o 

993.0 

416. G 

1  1  1 

1    1  1 

83.0 
150.0 

251.0 
1,000.0 

1  341.6 

57.0 
3,240.0 
1,333.3 

Percent. 

CO 

1 

1.0 
17.1 

CO 

1    •  1 

CO 

1       •  • 

O  ir^ 

Oi  CM  CO  CM 
1      .     .  . 
O  rH  lO  l>- 

CO  O 

o  CO     as  o 

rH 

o  o 

CO 

o 

O  CO 

o 

rH 
1  1 

o  o 

oo  (M 

O  O  O  •TtH 

»0  »0  O  rH 

o  o  o  o  o  o 
00  O  O  00  o  o 

hi 

> 
■<< 

inouiy 

CO  lO 

1 

40 
1,487 

- 

176 

cso 

CO 

O  O  rH  CO 

o 

CO  o 

0-C<«       O  O  CO 

CO  rH  C5  CM 
r-T 

K 
O 

aJ 
o 
'C 

o  o 

CO 

1 

o  o 

o 

o  o 
^coco 

OOOOCOOOOOOO 

»oo»oooot>.»ouocoo»o 

o 

1 

o  o 

O 

(M 

o  o 

OOOCOOOOOOt-iO 

Cu.  Ydi 

00  rH 
CO 

1 

100. 
3,718. 

1      •  1 

CM 

>o 

CO 

98. 
1  089 

rHi-HC^-^io^-tiasoooo 

OOOO'^rHCrSTtlCMOOCO-^OC 
O        O  rH  QO  CO 

l-T  r-T 

ent. 

1  , , 

1^  1 

rH 

1  1 

(M 

o 

u 

1 

rH 

1       •  1 

1  1   •  •  1 

O  rH 

i  r  1  • 

o 

V 

1 

,E  Masonry. 

Amount. 

o 
o 

CO 

!     93  25 

417  12 

69  50 

295  00 

7  40 
117  50 

1  1 

27  00 

•J 

n 

D 

6 

o 

o 

o  o 

O  uO 

o 

1^  1 

,8, 

o  o 
o  o 

1  1 

o 
o 

"C 

lO 

1  1  t 

ta 

a 

CO 

T3 

oo  «o 

it , 

1  . 

?H 

3 

O 

rH 

CO  CO 
rH 

CO 
OC 

'co  ' 

o 

1  1 

CO 

<5  <> 


-  ^  ^     ^  bo  bD  c 


c 


-oU^  8-='e  ^^^.S- 
3;  O  O  ;2)  a  ^15  ;2;  ;Z)  H 


1896.] 


PUBLIC  DOCUMENT  — No.  54. 


69 


lO  1— '  lO 

CO 

1  1  1 

1  1 

I  1 

1  1 

1  1 

•  1 

1  1 

1  1 

11  •  •  •  1 

1—1  1—1  CO 

1   •  1 

o» 

O  X) 

o 

O  CO  o 

1  I^^^  1 

o 

CO 

1  1 

1  1 

1  1 

O  CO 

CO  i-H 
CO 

1  t 

1  1 

00  C5  o 

CO  CO  O 

T-H  O 

1— ( 

1  1 

CO 

>o 

r-( 

1  1 

1  1 

CO  CO 

CO  CO 

1  1 

I    1  1 

'O  CO  'O 
CO  CO  <M 

1    1  1 

o 

CO 

1 

1  1 

1  1 

1  1 

1  1 

1  1 

o  o 

1    1  1 

1  1  ^'^'^'^ 

1  1 

1  1 

1 

1  1 

1  1 

O  CO 

o  «o 
o 

t  1 

^1  y—t  O  00 
00  "-I  O  CO 
^       O  CO 

1—1 

^  , 

o  o 

CO  c:>  O 

CO 

o 

0 

«o 
1  • 

tH 

lO  »-< 

Ci  iX>  O  '-• 
1— 1 

d  d 

CO 
tH 

CO 

CO 

CO  00 
^1-t  1— t 

CO 

t>» 

1 

o  o 

o  ^ 

o  oo 

O  <M 

O  "♦^ 

<M  O  00  O 

o  o 
1  ^  o 

o 

°  I 

o 

0  00  C1 1-1 

(M  OS  00  1—1 

0 

o 

00  -rt^ 

lO  1-1 

CO  00 

lO  — 1  CO  »o 

Ci 

c>.  CO 

CO  lO 

o. 

00 

oo 

CO 

»o  ci  CO 
1  — '  00 

CO 

1 

CO 

CO 

1—1 

1— ( 

CO 

o 

CO 

1 

o  o 

O  CO 

o  o  >o 

.  O  O  CO 

1 

O  lO  »o  o 
^  CO  ^  o 
1  1 

o  o 

1 

o 
1      , 1 

o 

1 

CO 

1 

0  >o 

0 

CO 

1 

1-1 

1—1  1—1 

,682.9 

o  o 

00 

1  O  00  o 

CO  00 
^^CM  CO 

O  <N  O  Ol 

(V^                                         i/^  V«J 

VA-*  '^•J 

00  00  Oi  C:)  CO 

^""J.  ^^"^ 

'2d 

1— (  CO 

o 
1    •  1 

CO 

CO 

kO 

1 

00 

<M 

CO 

CO  CM 

(M  ^ 
(M 
i-^_CN 

0 
1  • 

0 

1—1 

»o 

1—1  1— <  1—4 

1  1 

1  1 

o 

II  -III 

J   •  1 

1  1  1 

•  1 

1  ^ 

1  1 

1— ( 

o 

0 

1  1 

o 
l— 1 

r  1 

1  1  ^ 

o 

1— t 

>o 

1 

CO  ' 

lO 

T— 1 

o 
CO 

II  III 

Ci 
(M 
(M 

1  1 

CO 

1  1  1 

CO 
1— t 

0 
0 

i  1 

1  1 

o 
o 

1 

1  1 

o 

1  .  ^ 

o 

o 

l'^  1 

0 

0 

"O 

II  .III 

1  1  I 

1  1 

1  t 

1  1 

<M 

1  1 

O  Ci 

1— ( 

CO 

1  1  •  1  1  • 

^  o 

1  1  1 

oo 

CO 

1 

CO 

1— ( 

1  1 

1  1 

,   

^    "    -  - 

•          'O  •  o 

C  00  00  5»  00  OO 

1— I  1— I  ^  T-<  1— ( 

^  O  O  O  o  o 

5_,       cj  c5  O  O 


►o  -n  0 
/-^r-Noo  00 

"  -^Oi— li— < 
r-N^  hC:    CS        00  CO 

.o^oooco^ 

^^^>^  -     00  00      ^  o  P  ? 

bJDj-  —  c  ^  a,  JO,  o 

CD  X  2  :^  5^ 

o  0  o  o  o.is^^j;:;^^::^;::^ 


■  -oo 

lO  ^W 
C3  . 

00 


^  ^ 


c;  ci  o 


70        REPORT  —  HIGHWAY  COMMISSION.  [Jan. 


I  I  I  I  I  I  I    •  •  \  ;  I     I     •  1  I  I  I  I  I  I  I  i  I 


CO  o 

II      I  I  I  r  _  I 

o 


I     I  1)111 

o 

C5 


I  I  I  I 


o  o  o 

CO  CO 

I  I  I  I   I  I  I         III     I        I  I  I   I  I   I  I  I  I  I 


O  CO 

CO  c<r 


I     •  I   I  I   I  I   I  I   I  I 


t>.     »oc5     ^cooo       ot^  CO     r>-(NO  Oi 

I    I    .  I    ..  1    ....  I      .     .  I    I    I    .  I    .   .   .  I  . 

C5       COt-h       ->*t>--^CM         Oi    CO  O       COC<lO  QO 


o  o 

00  t-O  >o  o 

CO 

o 

^  o  o 

1     o  C5  o  J 

as  o  CO 

(M  »0  to 

I' 

Oi  -rH  CO 

CO 

CO  CO  QO 

r—t 

Tr-I  CO  CO 

CO  y—t 

'^J^tT'  CO  y-i 

CO 

CO 

O  !>. 

r-T 

O  O 

o  o  o 

o 

o 

o  o  o 

t>.  CO  O  O 

o 

lO  O  CO 

I  I 


o  o  o 

I    .  I    .  . 

kO  ^  CO 

CO  lO  o 

t>.  o  CO 


O  CTi  O 

OS  t>.  CO  as 

lO  CO 
OS  1—1  t>.  CO 


CO 


CO  o  o 

cs  CO 

CO 
O  QO  <M 


i-H       QO  ^  O       O  CO  CO 

I  I   •  I   •  I  I  I  I  I  I   •    •  I  I  I   •  I   •  •  •  I  1  i 

1— IC<J  CiCO  OOSi—i-^ 

1—1  CO 


I  I  I  i  I  1 


o  o  o 

1-1       O  O  00 

II  ill 

CO       CO  OS  CO 
CN       ti  ^  CO 
<M  rH 


o  o 

o  o 

I  I  II 

uO  O 


o  o  o 

I  1^^^  I 

uo  CO  »rj 


o     o  o  o 

I  I  ^  I  ^^"^  1  I 

CO  »o 


)  i 


I  I  I  I  I 


00  OS  CO 
<M  CO 


I  I  I 


p  i 


53 


^  ^  o  m 


o  .  .  o  o  2  t:  oi.ti^^  ^ 
;z;  Iz;  ;z;  ;z;  ;z;  o  o  Ph  Ph  Ph  P^ 


.t^  o  ^  ^ 

55  ^ 


=:  o 

c«  O 

P4P^ 


II 


o  ^ 


=  be 


1896.]        PUBLIC  DOCUMENT  — No.  54. 


t>.  CO 

•  I   •  I  I  I  I  I  I  I   •  I  I  I  I  I  I  I  I 

CO       O  CN 


Ci  O  O 

05  O  O 

I  I  I  I  I  I  I  I      I  I  I  I  I  I  I  I 

05  »0  OS 

lO  to  CO 


CO  o 
CO  <N 

I  111 


I  I  I  I 


I  I  I  I  I  t  I 


^  1^  . 

to  o 
«o  o 

CO 

1-H  C^*" 


o 


I  I  I  I  I 


C^C^tCT-HTdHCOCCCO 


t>.  O  O  Ci  lO  l>.  CO  CO  y-t 


iOOOCOO<MOO 
OrrOCOCiCMC^O 


OOOQOOOOOO 


(N'rt^C<J05i-HC0OC0       i-ikOCOiOCOCOCO'-tO  »o 

oocoot^t^Cii>.ai  Oicoio^co^OGO-ttio 

Ct  r-H  CO  CO  i-H  O  CO  CO  CO  »0       CM       O  O 


1— ( 

1— 1  1-t 

ooooot^oo 

i000i0»0"^co-^ 

ooocoooooo 

TriiOcococoiOcO'OO 

o 

CO 

1 

'-'XiOCMOOOOt-" 

OOOOOOuOOO 

=^ 

o 

lOQOiOOCOCOt^O 
COCOOO-^CMi— 
t>.  <M  CNCO^CO  CO  1— 

coo-fco-^co-^coo 
c^r^Cicot^i-i-^QOio 

(>5(>i_0,'<^i--<_tOT-iO'^ 

CO  i-Ti-T  i-Tc^T  c<r 

76,029. 

'2" 

(N 

1     •     •  1 

CO  CO  1-1 

CO 

O  (M 

I  •••II 

o  ^  o 

1— ( 

o 

1 

o 

o  o 

1  I 

o  o  o 
o  o  o 

o 

CO 

(M 

C5  CO 
i-H 

1           1  1 

o  o  o 

r—  X 

'o  •  ' 

Ci 

1 

O 

o  o 

o  o  o 
.  o  o  o 
1            1  1 

o 

1 

o  o 

O  CO 

iC  >o  o 

1     1  1 

CO  CO 

1 

I  I  I 


I  I 


o  o  o 
o  o  o 


CM  CO  lO 
CO  o 


I  I  I 


o 

OS 

•  I 

00 


O  CO 

O  CO 

O  CO 

uo 

Oi 

GO 

cc       ,^  ^ 


^ 

Ci  Oi 


<1  'O 
CO 

.^^-"^  i  S  I  2  1^^  o  o 

M    CO    (K    C«    C«    >-5.—  — .    -V,  s 


:3 
o 

a 


o 
H 


72        REPORT  —  HIGHWAY  COMMISSION.  [Jan. 


Per 
Cent. 

CO 

o 

1  1  I 

1 

1 

1  '^'^  1 

10.1 
14.1 

1 

oc 

1  1  1 

1 

1 

1  1 

C5  l>. 

8 
< 

cc 

o 

1— 1 

X  X 

O  CM 

1-H  1-^ 

'    'cc-r  '  ' 

Ci  Ci 
CD  Ci 

X 
CO 

< 

K 

a 

§ 

O 

CO 
CO 

1  1  1 

1 

1 

CO  CO 
CO  CO 

1 

CO  lO 

CO  CM 
II  II 

1 

"S3 

,  ; 

o 

1 

1     1               1  1 

1  o 

u 

ei 

CO 

CD 

1  1  i 

1 

CO  CO 

X  Ci 
1—1  r>. 

'O 

o 

» 
C 

c^Tco 

«  s 

,  ,3 

1 

X 

1  1^ 

O  CO    J  X  CM 

Ci 

1  . 

""o 

1—1  o 

1 

CD 

CO 

(M            O  O  1-H 

(M 

o  o 

QO  rH 

1 

CD 

o 

1  1 

O  O      X  uO  O 
^  X    1  CD  CD 

,  ^ 

c 
s 
o 

s 

^  o 

I 

o 

o 

c<5 

O  Ci       O  Ci 
^  CO      o  o 

1-H  1-H 

CO 

5 
■< 

D 
O 

6 
o 

o  >o 
o 

1 

1  1 

1 

1— 1 

1  1  '"' 

O  O       (M  O  O 
^  ^    1       ^  ^ 

1  ^ 

ts 

CO 

I  1  • 

1 

o 

1  1=: 

e 
e] 

cc 
o 

1 

CM 

CD 

o 

Ci 

CM       -f  ^O  CD 
O  CO       CD  CO 
1— ^  Ci      ^  o 

,2 

Ci_ 

1— 1 

co" 

<M 

»o  o 

•        •  • 

lO    lO  CO 

00 

1-H 

<M  CO  Tti 
•     •  • 

X  o 

CD 

• 

CO 
o 

• 

X 
CD 

'^i  CO  CD 
•     .  . 

X  o  o 

I>.  CD  xJH 

Ci  CD  Ci  X  O  ^ 

t>^  1-H  d  ^  ^  1-^ 

O       uO  O  t>.  CD 

X 

a 
o 

a 

X 
1— I 

CD  (M  r>. 
CD  O  1-i 

X 

^ 

—  CM       O  CM 
Ci  Ci  CO  Ci  CM  CO 

c:  CO 

CD    O  CO 
CD    Ci  CO 
Ttl  t^co^ 

X 

u'^  n 
-rj  -sD  O 

X,  CD^ 

o 

^  O  O 

t>;^CO^X 

1-icDCi'^XCir^cD 
i—rrcot^TfCi  —  (M 

LCCOC^XCiCiXCO 

a 
o 

co" 

CD 

i-h'  so" 

CM  «M  CO  CO  1-H  5^ 

H 

02 

OKICN 

>oc^t^r^oocooco<M»-oor^  —  oo 

OCOCDi-HC5,-(C030CiXOCiCriCir-( 

(M  X  o  o  CO 

1  ^  O  CD       ^  X 

o 

I 

(Mi-HtHi— 11— l(MG^i-Hi-H  —  (Ml— li-H^(M  1— <i— Ii-Ht—  1-Hi— ((Mi-H 


OOOOOOOOOOOOOOO  OOOOOOOO 
XClO^OOCiCOCiCDO-ruOOO  ^XOt^XCDOt^O 

XOCD-ft^':ri<MCMCMOCMXXX'-^  Xt^CDt^COCiCOCi 
O  i.O  CD  Ci  O  t>.  CO  ^  CO  O  CD  O  Ci  O  O  CO  O  CD       CO  <M  X 

CO  CO^O_Ci^X  O  ^O^Ci  C>.  Ci  X  <M,X  CM^X,  0_  1-;^      C:^  CC, 

COCMi-ri-rr-r(>rc^r-"r4'cO 


1—1  1-H  1— I 


(M 


/^/^ 

Ci  Ci 

X  X 

o 

Ci 

Ci 

•  X 

X 

<5  -C)         -    ^    -  - 

^  O  -H  O 

^  O  e  Ci  Ci  Ci 
Ci  Ci  -X  X  X  X 
XX  C  ^  1—  1-H  ^ 


<:  <<5  <  <i?;;q  »  u w ;i; ;25 c; :^ ;^ ;^ ;:5 


1896.] 


PUBLIC  DOCUMENT  — No.  54. 


73 


^  ^ 

GO  CS  Ci 


I  I 


to  CO 
I    •    •  I  I 


d  d 


CO 

I    •  I 


O  CM  O 
CM  o  o 

CM  CM 
l>-  CO  CO 

^  1—  o 


(  I  I 


o  o 
»o  o 

O  CO 
CO  1-t 


I  I  I 


o  o  o 
o  o  o 

>0    O  (M 

O  »-H 

CO 


I  I 


I  t  I  I  I 


lO  o  lO  a>  lo 

CM  CO  CO    I     ^     ^  T-H  (M 


I  I  I 


I  I 


>o 

(M 

I      I  I 


I  I  I 


1-1  o 

0  CM  iO 

01  CO  05 


I  I 


o  o 
I   •  •  » 

C  <M 


I  I 


o  o  o  »o  I  o 
CM  d  d  d  lo 

QO     CO     O     CO  CO 
00 

CM  CO 


CO  i-( 


QO 


o 

C5 


I  I  I 


CM 
1      •  1 

<M  — (  to 
1     1      .     .  . 

QO 

00  CO 

1     CO  rj< 

1  OS  Ol  1 

CM 

CO 

CM  C5  CM 

d 

'  'c>;co- 

T— 1  rH 

(M  1-1  tH 

C<J 

CO 

u:^  o  CM 

o 

to 

CM  00 

O  -:f< 

O  O  CO 

CM  O  CO 

CM 

OJ 

1 

1  1^-^ 

CO  to  o 

CO 

CO 

Oi  O  1— I 

CO 

to 

1—1 

o  — < 

CO  Oi  o 

CO  CO  CO 

c» 

CM 

CO  CM 

to  Oi 

CO  CO 

CO 

CO 

CO  tH 

1—1  CO 

1— <  1—1 

'M 

(M 

CM 

lO  'O  -ti 

CM 

to 

»0  (M 

O  CM 

(M  »0  CM 

1—1 

1—1 

1 

1  1 

1  1 

1—1 

1 

1—1  1—1 

1  1 

1—1  1—1 

i-(  1-1  tH 

1  1 

I  I 


o  o  o  o  o 


to  O  00 
Oi  O  CO 
to  <7s 


to  o 

1—1  to 

1-1 

(M  CO 


O  O  to  o  o 

-H  CM  t>.  O 

O  CO  CM  CO  CO 

to  !>.  to  CO  o 


"rtH  QO  00 

O  ^ 

(M 

CO 

CO 

CO 

J  CM  00  CM 

CO 

00  1— t  <M  Ci  O  to  O 

CO  Ci  CJi  CO  O  CM 
CO  (M  QO 

to  CO 

to  ^ 

CO 

to 

CO 

CO 

CO 

^  to  >o 

CO  to 

Ci 

»o 

o  Ci  CO  1-1 

CO  to  1—1  CO  to  CO  CO 

^  CO  CM  CO  00  O 
Oi  O  CO  to  1-1 

OO  CO  00  CO  CO  CO 
O  O  CO  "O  to 
1--^  O  CO_ 

CO  CO  to  CO  CO  co" 


-r  OO 
CM  Ci 

t--  GO 

^  OO 

Oi  00 


O    O  Ci 

(M  CO 

CO  to 

t>r  t>r 


COCiOO  Ot^COOCOCiuO 

t>.CMCM  QO  CO-^r^COCOOi'^JH 

1-1  CO  CO^  QO  CO_      to  CO_  CO  o  o 

C<r'^'"tO  y-^  CM^CO  -^T-Ttoco" 


CO  to  to  O  CO  o 
to  t>.  CO  CM  Oi  o 


t^co  -^ooot^o 

|tOiO  |CO(Mt>-Tt(COi-l 
rH  1-1  CM  CM  rH  (M       i-l  rH        rH  (M  i-l  CM  tH  (M 


lOOtOtOtOh^OtOt^OOCMCM 
tO"^'^CM'^'^COCM'?tt(Mt>»Q0 


T-lrHi— fi— li— IrHrH^rHi-li— ((M 


to  CO  CO  CM  t->.  to 
»-H  ^  to  CO  o 


O  Ci 

o  CO 


tOOiOOOicoOOOOOOOOO  OO  t—  to 
<MOit>.t>-iOCOCOCM^OOOOOrHOt>.COO 


CM  CO  to  CO  Oi  00 

Ci  -H  GO     OO  i>. 

Ci^O  Oi^O  t>;_QO^ 
co" 'm"  i-T  co"  i-T  r-T 


cMO  ^^cocorH^>.'^ocM(M>oorH^ocooicoco'^co 

COi— t  "'^T-iio-tiOiOCOOCit^OOCOOOOtO'^-^cOC^J 

tH^CM_  '^^'^00^'"'  tO"^-^OCO  CMCOQO-^CiOCiCO 

COi— I  1— IriOlT-lCo'rH'Tjr^Co'co'       r-Ti-TcM  CT^r-TcM-"^ 


lO 
Ci  Ci 

OO  00 


 3  . 

I .-^^  1 

X'J^  lO         lO  o  c3 

S  Ci  Ci       Ci  Oi 
1  G  C  o 


REPORT  —  HIGHWAY  COMMISSION.  [Jan. 


Per 
Cent. 

III! 

CM 
1      •  1 

o 

1 

8.4 
13.2 

o 

1   1  1 

3 
1 

1     1    1  1 

211  20 

93  75 

,309  20 
,358  70 

40  50 

1      1  1 

en 

1  1  1 

'A. 

1—1 1— 1 

< 

CO 

o  o 

CO  CO 

>o 

t< 

1     1    [  1 

1 

1 

1 

1      1  1 

1  1  1 

O 

1  ^ 

1  ^ 

O- 

r* 
1^ 
hi 
S3 

till 

O 
CO 

C5 
O  CM 
CO^uO 

1  • 

to 

rH 

I'll 

o 

CI 

o. 

1  1  1 

V 

c 

oo 

1   1    •  I 

1  1  1 

1  1 

OS  05 

O  kO  CO  -t^ 

1—1  CM 

1— ( 

r-i  O 

1— t 

CO  CM  1— t  O 

1-1  CO  O 

o 

1  1  1 

1  1 

GO  O 

1  QO  ^ 

1— ( 

-+I  CM  O  O 
CO  CO  O  CO 

QO  O  O 
1  CM  CM  CO 

Rail. 

c 
s 

i 

1  i  1 

UO 
CM 

o 
o 

1—1 

O       00  1-1 

C5  OO  CO 
CO 

CM  ^  CO 
CO  1-1 
CM 

o 
« 

o 

o 
'u 

CM 

1     1  1 

O 
€^ 

1  1  1 

1  1 

CO 

t— 1  1— ( 

1 

CN 

1 

CM  T^H 
1— (   T-H  1— (  1— I 

1 

CM  O 

1  ^ 

"S 

1  1  1 

1  1 

■5 

1  o  o  o  o 

1  o  o  o 

« 

b 

Si 

O 

CO 
OO 

r>.  CO  o  •Tti 

»0  CO  Oi  ^ 
CM  lO  1— i 

Ci  GO  CM 

T-(    O  ^ 

lO  QO  —1 

a> 

1-4" 

co'co" 

13 

CM       lO  CO  O  t>.       lO  O 

O     '   lO  GO  O  CO  rH 

lO  CO        CO  00 


COOiCMO-^QOOCOrHO-COC^CO 


cooiOr- icoh-i— (Oot>.aieoci 
cO'^or^.cocMcocoio'Ococoo 


CO       CM  OS 
CO  o 


CO  05  CM  UO  i-( 

CM  QO  h>.  ^ 

O  OCOO^CO 

i-T  t>r  CO  CM 


00    05  GO'^OOluOGMOODCMt^OCOr'. 

O    QO  CMrHGOi— lQ0050-^CMi-iCOCOO 

1—1    QO  i-'O'-ii-^OCMCOCMCO'^COCOO 

GO  CO'— lOiOCMCOi— "GOiO-HCM  — 

-rH^  C^GM  1—^  CO  05__C0^r^^ '-'^05^05^05^  GC^CM^ 

Co"    O  lO  CO*"  CO  i-T  CO  oT  i-T  CM  i-T  CO*"  CM  CM 


O  CM  CO  t-- 
O       05  CO  O  CO 

CO  1— I  1— I  1— (  1— I 


C0CM05  OOCOCM-^OOOGOiOCMCOCM 
uOi— lO  CO^COGO-^OOO^QO^-^O 

1— ICMi-l  i-li-li-li-lr-lCMGMCMT-li— IrHi-lrH 


O  Oi— ICOCM  ^O'O  GO^-^OOCOO-^CMGOOOO 
O    .OOCOTfi       OCOCM  COOCOO-^-rfiOCM'^CMOOGO 


CM       C005l>.CO  'COCO^ 

'rj^       lO  05  05  O  1-1  CM  CO 

CO        05^i-J_t^OV^  "^"^ 

COCMCOi-T  CM  CM 


GO'— 'lO-^t^i— icoT-(ioo5»oa5co 
ocM^»ococoioo5a5^cocoo5 

-^t^CM^CO  CO  QO  CO  uO       O  t>-^  05^ -T+l 

^co  co'co  t-Tt-T^'"     t-T  i-T  cm' i-T  i-T 


o 
o 

,— ( 


05 

2  X  ^  n  ^ 


:^  7^  o 


o 

"T?  <^ 

.     o  o 


bJD 
C3 


O  ^"  O 
O  y 
O  £ 


05 

GO  e 


C  ^        Pi  Ph 


Vi  OQ 


12  o 

M  O 


^  o  Z 
:j  j::  ^ 
CO  CO  CO  CC 


1896.]        PUBLIC  DOCUMENT  — No.  54. 


CO       O  CO 

I  I  I  I   -  I   •  I  I  I  I   -III   -  I 


I  I  I  I  I  I  I 

 I 


>o  »o              o  o 

<M  O  O 

I  I  I  I  I      I  I  I  I      III      I     I    I  I  I  I  I 

>0  CO  GO 

^  OJ                        ^  CO 


lO       to  O  CO 

(M       C<J  CO  CO 

I  I  I  I      I      I  I  I  I      III      I     I     I  I  I  I  I 


o    o  o  o 

I  I  I  I   •  I   •  I  I  I  t   •  I  I  I   •  I     I     I  I  I  I  I 

CO  o  o 

«o     t>.  oo  o 

GO  CO 

c<r  <N  i-T 


^  ^  o 

,  ,  r  =5  1 

1 

1      •  • 

CO  CM 

<N  O 

CO 

1  ^  1 

O  CO 

CO 

o  o  o 

CO 

o  . 

(M 

CO 

O  ^  CO 

l-i 

1  111 

00 

CO 

CO  C5 

05  O  — 1 

1— ( 

III  1 

1  1 

1 

1 

-f^  o 

(M  (M 

CM 

oo 

CO 

rH 

uO  <>y 

O  O  lO 

as 

»o 

<M 

r- 1  «— 1 

1 

1—1 

1 

1-H  I— 1  tH 

1 

1  III 

T-H 

III  1 

1  1 

1 

1 

^  o  o  o 

1  ,  , 

o 

1 

<M 

1  • 

III     •  1 

lO  CO 

O  -ti  <M 

O 

-ti  00 

CO 

o 

CC  lO 

»— ' 

G<r  r-T 

OOi>.OQOc:)T-'C5(Mr^t^t^corH?o 


O    OS     CM  O  O 


COt^O'-i'-'"^C?l(MTt(t>.005COuOO 
iO«pcoi>.'5t<t>»cO»OCOCOCOuOI>'COco 


CM  i-H  oo 
CO  uo  »0 


1 

OQOCOCOrHCMi— 'COtMiO-r+^t^OS  CI 

ot^t>.coT-ih-cocooGOGOioasoco  ^ 

O^i-J^CO  O  CM  r-^i-^^^CO^^^CS  QO  o^^^r -f^  CM 

<N -^00  <r  CO  TjTooco' <^^a^Tt^'»--^T^^<^^  00  CO 


CO  CO  ^  <M  OS 

CO  CO  CO  oo 


O  O  «0  CO  CO 
— ^    CS  Ci  O  CO  o 

CO  r-t  O  00 
CO  CO       I-T  lO 


OC0t^C0G^(NOCM'0'-'u0<MOOG0 

iOcocoT-iooa5'Ocsos'^coiot>.i-too 

1— IfHi— iC<li— (i— ItHtHi— lt-(i— IrHrHCMi— 1 


OOOOOOOOCS'-' 

OOir-i-^t^COOi-l 


(Nr-ICNrHi-lrHi-ICN 


OCOOOOfMCOO»OOOOOOC^» 
t^<MuOI>.QOCOOtOOcOOOt>.<MO 


C0OOC0t0h-.>0^ 

t^OOOOOCOOuO 


COh'.COQOCMCO— -CM'+'COi-Hi-HCOCrsiO 
C0'-05t>.i— it^CMCOCOr-ICSCMOOOO 
CO»O^^CO'^>-^'-^-^COCOuO^COCMt}H_^iO 

i-H'ci"ioc^coc4'»OT-r  r-Tco^co'r-HC^^Tjr 


C5C0G0O'-'C0»O(M 
OCO'^CSCOCOiOCO 

CO  CO  lo  c^oq  oq  »-^'0 


be  :^ 


s  c  fl 

o  ■ 


-2     ^  o         ^  >r     c-i  o 


OJ    r-  P 


76 


REPORT  — HIGHWAY  COMMISSION.  [Jun. 


Ot^  c 


CC?OOiOXCOOCOt>-Q005<Ni-HOi«OT-i05?Oa»0»0'— '"^"^ 


O 

^  CO  QO 

to  o 

II   •  •  1  1 

CO 

1  I  •  .  I 

>o 

1      •     •  • 

1-H  CO  CO 

'  '  ^*  ^  ' 

O 

CO  CO 

u 

09 

< 

Ci 

o 

CO  O  CO 

CO  CO  lO 

Ci  uO  CO 

K 
H 

to  CO 

1  o  to  to  1 

1  to  (M  t>.  1 

11^^. 

X 

w 

c 
s 

."^  1 

CO 

^  OS  (M 

O 

CO  ^ 

o 

00 

CO  ^  |>. 

to  CO 

CO  '-I 

S 

CO 

1— ( 

(M 

iO  CM  to  Ci       ^  CO  O  O  O  ir^  00  to  tH  O  00  to '-H  to  o  o 

O         O         CM  (M  CO  CO  C5  r-l  1-H  ^  T-l  O         l>  Tfl  »-l  O 


OicoooociGO-+'r>.-^cMO 

00^t>.O"^'r-tt0tOClC0'— lO 

0-^'OC5'^r^C50(M<NlCOtO 
-TiCOCOt^.OtOCOtOCMCNCO'f 
«&=CN  r-^        (M  f-H  CO  coco 


lO^tOtOOtOO'-^-fOO 
(MCOtOCMOCO'^OltOt^tO 

cr5'*i>.t^r^o— ^QOOC^Jt^ 

l>  O  t>.  ^       CO  O  O  CO  CO  to 
1-1  CO  t>.  ^  o 


o  o 
t>  o  o 


I  I 


to  T-H 

•  •  I 

uO  O 


00  to  CO 

I   •  •  I   •  I 

to  ^  o 


CO  tJh 


^  O  00  CO  ^ 
CO  o 


o  o 
to  to  to 

^ 

<M  CO 
to  CO  !>• 


CO  o 
^  o 


o  to  to 

to  to  CO 

QO  00  t-H 
CO 


00  o 
to  o 

I  I 

to  o 

CO  <M 
CO  r-t 


tO  to  c:> 
^  to      O  J 

CO  ^  — 

'fi  ^ 
CO  o  CO 


o  o  o 
to  to  to 


I  I  I 


I  I 


O  to 

to  to 


I  I 


o  o 


to  to  o 
I  to     to  I 


rj^  O  CO 

^  to  C5 
CO  uo 
00  I-  -f 


^  o 
to 

5q 


O  CO 

00  to 


Ci  o 

r  M 

CO  CO 


I 

Oi  c^ 
CO  CO  o 
to  CO 


.   .   .SS  .   .  -co  CO  00  oo   .Po^  . 

J  I^§^§1-^1  III  III  I  §  si 

"C^^r--^    Q    o    Ctjt3  —    O   C    ^<    ><    XT.  .Z^  .TL    C  c    ^  C3 


1896.]        PUBLIC  DOCUMENT  — No.  54.  77 


ClCOOCOOOCOOOi— i-tiQOOt^ 

O  CO  O  CO 

GO  «0       O  00 

CO  o  o  lO 

GOcocoO'-'coait^c^'Ocoo 

lO  ^  o  »o 

T-H 

CiOOr^QOGOOGOCOl-OCO 

OO  -+  GO  GO 

cot^QOGOOOt^ooocoo  1 

OCOCO-^t^GOCOCOi-i 

CO  rH 

CD  CO  CO  »0  t-( 

1 

o»OGO»ooooa50(M^o 

io-^CT>coioco'rj<oioaot--.as 

1 

CO  O  CO  CO 

CO  1-1  CD  C-l  lO  1^  CO  lO  -fi 

CO  lO 

O  CO        O  CO 

i*i'^l>iCO"<^l>."^'>*iCO-^i-"CO 

»0  CO  O  CO  CO 

1— t 

>o  CO 

CO 

1-1  GO 

O  O  CO 

^  1  1 

1  1 

CO 

I  1   •  1 

•  1  1  1  1   •  1 

O  CTJ 

'I'd' 

GO  lO  CO 

I 

d  d 

o 

«0  CO 

CD  lO  O  CO  O 

lO  ,-1  uO 

00 

CO  CO 

III)  1 

''tl  GO  T-l  GO  CO 

1 

CO  t>. 

^  1  i 

1  1 

o  o 

CO  tJ^  CO  lO  CI 

CO  CD  CD 

o 

CO  GO 

C5     o  o 

CO  rH 

CO 

1—1  CO  CO 

iO  ^ 

^^c^cMO-t^ursoco^GO 

t^i-'io-^'as'^f-rtit^cDcoco-^ 

-rf^      OS  lO  CO 

CC>t—OOt-iCOOtHCO<MO 

coi-icoO'^i>.ajooi-ioo 

CO  1— 1 1-1  o 

T-H  tH 

1— ( 

^^OOOOOCorMOtOCi-tt 

O       Ci  1-1 

lO       CD  lO  O  O  O 

o  o  ^  o 

CO-riO'OOOOt^GO»— ICO 

CO       CO  o 

CO  CO  C5  O  ^  CD  CO 

Cl  CO  O  O  CO 

XiOOG^COO^OSCOCiiO 

CO  lO  O  CO 

GO  CO  GO  >0  1-1  oo 

1 

^     t  1  GO 

CO  C5  1-1  —  -f  O  i-i 

xtl  CO  CO  CO 

COt>.-^T-IClCOO-^rHCJO 

-H  CO  O  GO  CO 

CO  1-1  i-< 

CD  CO 

tH  -Tt^  ^ 

CO 

rH 

1  1  1  1    •  •  1 

r-(  T-l  O 

1   ...  1 

CO 

1  , 

CO 

1  • 

I'll 

rH  O  GO 

'd '  ' 

d 

'  '2' 

CO 

o 

rH 

O  — I 

O  O  GO 

o 

00 

o 

1  i  1  1  1 

1  ^-^-^ . 

t>. 

CO 

GO 

^  1  1 

1^1. 

1-1 

CD  »0  CO 

o 

1  1  1 

CD 

CO 

1-H 

CO  CO 

CO 

1— ( 

CO 

o 

CO 

GO 

1— ( 

r-t  CO^ 

CO 

r-T 

o  o 

o  o  o 

o 

o 

lO 

o 

o 

o  o 

1  1  1  1  1 

^  CO  CO 

1  1 

1      t  1 

o 

1   1  1 

^  1  1 

1  ^ 

1^  1  1 

O  CO 

1  1  1  1   •  •  1 

1  O  O  QO  CO 

I'll 

CO 

1— I 

CO 

1^11 

O  CO 

lO  C5  o  CO 

»o 

1  1    •  1 

•  1  1 

CO 

1  • 

CD 

CD 

CO  CO 

1-1        CO  CO 

»o 

rH 

GO  CO 

CO  o 

CO 

1— 1 

CO 

 ^  '  '  '  ^  ' 

00  CTJ 

 ^  

"C>  -^^^GO  GO       'Cl  C  O  "T^ 

 g.-.-cj  -h^^2.  ^^-^   •   •      bD  . 

g  <5  g  <i   e       00  CO  "^"^      'i^  O  ^,  55 

"2  QO  00  e        >^  -  r-s.-NC/C/  -•    cocOp-Ti^o'^^  S  -2  ^  <^ 

—  t;::j>:>:=^  =  c  0  ci^^t^t^  bc^  c         o^:i^<x}  o  ^  2  2^ 


78 


REPORT  — HIGHWAY  COMMISSION.  [Jan. 


^  -2  *5 

CMcooo^cor^QOrHO'-iaiiOi-<'^<MOO"^cocot>. 

o 

of  Tc 
Cos 

•rH»0t^t^Ot^u::)C^C0'-^t>^t>.05'<dHt>.C0t>.C0C0Q0 
rH  T— ( 

ERINQ 
ECTIO 

qO'^Ot— <c:i»Ot:^T-tt^T— It— i»Or- (OC^OGOthcoo:>i— i-^COOO 

Engine 

iNSP 

Cost. 

(^'^cooooo-t^c^as'-ic^icocrsot^ocoioco— ^cocooc^i 

iO^OiOGOG^cOOOOQO'^CO'Or^t^COOOCOQO-tiGO'— 1 

<Mco»-icoiot>-cocciooo  cocoxtHcoc^cocQas'^ococoo 
«^ 

onf 

CO 

CO                   o  CO 

crs  CM  t— 1 

PerO 

o 

t  1  1  1  1    •  1  1  1  1    .  •  • 

t>.                     lO  CN  lO 

1    •  •  1  -III 

GO  CO 

to 

» 
H 

o 

CO  CO 

uO  GO  ^ 

oco  ,  ^  . 

X 

w 

Amouni 

1  1  1  1  1      1  1  1  1 

-fl                             as  rH 

CO  ^  -n 
'Ti^                           r-i  ^  ^ 

361 
1,166 

911 

m 

ent. 

CO  1—1 

iococot^ciT-i»ococoaiiot>. 

OCOCOQOCOiOOOO 

w 

H 
h-( 

PerC> 

O  1-1 

OOT-HCOOrHCOi-HOOOCOrH 

C<IO'-iOOt-(00 

SEOU« 

»o  o 

C5COr^cooo~ri'-tcocot^O 
1— tcOQOOOOOCil>.t>.OcOCO 

GOG<jococMr--or^ 

"^Olt-t^COOGOC^ 

MiSCELLA] 

I  unorav 

Ci  CO 

OCOCit>.<M^C<IOt^r^OiGO 

ooco-n-HO-H^OO'^crjcoco 

T-H  CO        ^  '"J.             C<l  CO  1— I 

co-+'oaico-^'+'co 

iOCiOOCOCOC<l-r-( 

II  II 

cot^COOOOOCO 


CM 


-¥ 

OiOiOCMOwOiO^O 

CO 

CO  o 

Oi 

CO 

QOQOb-COi-ICNOCO 

CO 

1-1  lO 

coooocoor^'-' 

1  1 

o 

'        CO  ' 

OOCOCOCO^CO^M 

1—1 

«^ 

O  CM  CO       CO  1— 1  1— 1 

I  1 


lOkO^OGOOiOiOuO 

cocot>.>ocot>.c^t>. 


o  o 
CO  »o 


CO 

I  I 


I  I 


OOOCOCOO^CM 

CMOSi-'COCOt^asCM 
O  O  '-H  OS  CO  ^  CO  CO 
lO  CO  "<tl  !>•  O  T-1  tH 


I  I 


CO 

o 
CO 


1=^  1 

<M 
CO 
CO 


I.  I 


o 


^  ,b  o       q;        -  ^ 


53 

OS 

GO 

Oi 

CO  ?S 


0)  <D 


•oo 

O       ;m  c3      .ti  X'X'  3  :3  S  o  0«-^  ^^-^^  b*. 


CO    C«    o    ."^-Q  p 


1896.]        PUBLIC  DOCUMENT 


—  No.  54. 


79 


oyDt^or^co-rficMt^oaiO'-i-^oo 


-JCO»OCOOOCO»Ot^OO'-lCO-ti'-'OOi 
^Otocir^t^-TOicMcoo:)'— lO-f 

CM05-<tlCOCO(Mt^T-(r-irH^'^iO'-HCO  I 


O  t>.  CO 

(M 
1      •  1 

1  • 

o 
1  • 

t>.  CM 

<M 

»o  o  >o 

C<1 

CO 

'T-l  lO 

1  ^ 

CO 

C5  00  CO 

1  1 

CO 

1 

1 

O  -ti  CX) 

<M 

CO 

CO  «£>  rH 

1— 1 

1— ( 

r-l 

04 

I  I  I 


I  I  I 


(Mi0t>.'^'-lt^<Mt>.»0>0OC0C0OQ0 
(MOG<lT-iCOr-(005COOCOOi-iT-iO 


Ci'^OOOOOGOOOOOCi^OOCS 
T-(t^t>.':tlt^OrHOCOO'^COt>>C<ICO 

— 'COiOCOtMI^GOiOiOCMuOCOCO^G^ 
Cib-*- '''tit^OCMCOOOJO^CCCOCOCO 
(M        rl  CM  ^ 


CO       Ci  QO  CO 

.  I   .  I    .  I   ...  I  I  .III 

T-H      CO      1-1      o  o  o  o 


0  CO     o     o  o  o  o 

01  CO  Ci  O  O  T-( 

III  I  I      I  I  I 

CO       CO       CO       CO  ^  CO  T-i 
CO  I— <       O       lO  ^ 
to  tH 


CO    I  QO 


^  o  o  o  >o 
CO         o  o  lO 

I  I  I     I  I  I 


lO       CO  O  O  O  Ci 

•  I   -  I   -  I  .  .  •  I  I  -III 

^  CO         CO  CO  -ti 

^        O  CO  ^ 

CO  i-l 


^  -1^  ^  'e:  *2 


C  " 


t«  a)  M  cn  c«  >-5-r- 


OS  e 

GO  - 

"5  c 


c  o 
S  3 


c  fi 

a  ^ 
S 

.2 

02 


c3 
bC 

.9 


s  § 

a  P-i 

.2  "K 

^  i 


a 
B 


O 
c3 


.9  n3 


c3  .9 

WD  bJD 

O  g 

9 

J  CO 


bO  bC 

S     3  M 

o 


§  .9 


^  3 


a  , 

'bO 


(J.  Cj 

bD  ^ 
g 


\% 

CO 

o  8 


o  o 


s  to 

c3  C3 


O 

v-i  O 

02  3., 

g  ^ 

>  I 


c3  _ 

a  D 

o  > 

CD  c3 

9  o) 

c3  bD 


d 


C3  'r^ 


o  bD 
>  d 

^  'S 
a 

2  'S) 
So 

0  ai 

CO  a» 

&. 

1  « 

..d 

QQ 

bD  c3 

d  -=3 


bD 


O  :5 


o 

CO 

ci 
o 

5 


O  f 


REPORT  — HIGHWAY  COMMISSION.  [Jan. 


OO  GC  00  QO  GO  OO  CO  00  CC  CO  OC  CO  QO  GO  QO  GO    '  QO  GO  CO  CO  X 


-^ti'OiO'^O'Ot^QOt^r-iOOiOOOCO 
1-HtHCO  C^G^i-l»-iCO       COCt  0<l 


C5  (M  lO 
CM 


6  6  ^  6  >  >  6  6  >  6  6  ^^o>  >  6 


COGOGOGCXOOGOCOGOCOGOQOCOXXGO    *  CO  CC  <X)  CC  CC 

t-5  <  <:  <^    c/2  {2i    O  ^  c«  ^ -5  C  c/:^  P;^hd<5c« 


lO-ti       i0  0»0       ut;^       lO-*       lOOiOiO-H  u^O 
XX    'XXX    'XX    'XX    'XXXXX    'XX  " 

»2  i^i"     t>r  CO  CO      o  c<r  X   lo   t-«r  lo 

o  ^  w::-  o  o  o  o  o  -H  o  »o  ic  o  ^  o  o  o 
oocrsocioc^oiooocicicricrscrscic^ciooaj 

XXXXXXXXXXXXXXXXXXXXXX 

r  pi     2:^  -T  -T 

^p:ipip5^Hid  ^-g- j£-j-Ph  '^"^Tp;;"^ 

C  U  >  C       tj  W  J  J  2  ^  ^  -^^Plh      r/5  >  S 

P  o  o  o  2  bo        ^cjc;j:^i^r^^  ^^^cc 


c  o  c; 


o  a 


+j  -i-i  -2  c  c 

S  2  S 


cT  -  -  ^  <^ 
9  ^r:^  ^  s: 

•=  .= -3  ^  I 


O  ^  ^ 


-t^  -H-> 


>;>;>;^'S  gf^^^i!  g^gcbcg^.^  55s 


c;  o 
o  o  o 


'x 


c  c 


s::'^xc»':;:3:3:rt^:;:r:3oooi:='^^^i> 


^  *c  -G 

■2  a:  oQ 
S  ci  c3 


1896.]        PUBLIC  DOCUMENT  — No.  54. 


81 


COOOODXJCCQOOOCOajOOOOQOQOOOGOQOCOCOQOXjQOOOOOGOOO  cocococo 


t-^C^^T— ti— iC^T— lrH»— I  rH  1— ICO  r- it— li— 1  CQrHi— It— ( 


c5  be  >  t>  t>  c5  c5  bb"^  6  ti)  a,  6  6  ^0  6  c  -m  ^4-5  c5  ci  t>  ^  fcb 
o;2000oo;3?T^a)i3aT^oaipO3:j0ooo0r-s 


o  o  c:  ^ 
Qi  o  zi  o 


lO  'O  -h  lO  'O  -H  iQ  lO  urs  »0  ""^  >0  '+  lO  O  -t^  »0  lO  >0  '+  'O  lO 

qococoqocogox)oooocoooqoqooogoooooooqocogooogoqogo 


-+I  »0  lO 
CI  O  O  Qi 

CO  CO  00  00 


COOOco-hr^O'-ia5COCiOiCOOt>00«0»OQO<Nt>-COT-(OOoO 
TH,-(C<IG^r-lC^T-lr-((M       <M(M       CO        rH  r-lrH  rH 


C<>  1-H  O  CO 


C3  p 


CD  ^  O 
CC  O  <^  02 


lO  O  -t^  -tH 
I  Ci  Ci  d  C5 
'  00  00  CO  CO  oc 


I  I 


I  I 


Cl  I  C5  Ci  Ci 
oc    '  CO  00  00 


I  I 


ko  ^  lO 
Ci  Ci  O  C> 

CO  00  (»  00 


""rlT  O       of  CO 

Cvl  fM  T— t 


lo     CO  »o  T-t 

i-H 


o^  CO  CO  00 


o  I      o  . 


^      w  ^  O 

<1      GQ  1^;  c/2 


o 


I  I 


boX^-  bo 


COCOCOCOCOOOODOOCOOOCOOOOOGOCOGOCOCOOOOOOOGOaDOOOO 


lO  -H  lO 
Ci  O  O  C5 

CO  00  CO  00 


.  r  rrj. 
WW  . 

_r  c3  c  f-" 

Q  O  c3 

g  ^  s  ^ 


S  S     .i^  .ii  .j^  .'P     .'P  .^^     .i2      o  o  .J:!  .jij      o  ^  ^  ^ 


M  (n  VI 

-7?  o  o  o 

I  s  ^  ^ 

S  o  o  o 


03  a; 


c3  a 


C  be  be  03 

P  ^  c«  „  _ 
^  =^       O)  C  G 


CCS 

o  o  o 

'bo'Sobb 
C  G  s 

^  s3  ?3 


[S'^'a  § 'w      i  o  o  o?^^ 


S  C2 


"bc^  2 

.So  s 


CSS 

0)  O  03 

S  2  2 

'o  'o  'o 

w  s  w 


REPORT  — HIGHWAY  COMMISSION.  [Jan. 


COGOGOGOGOCOQOQOOOGOCOODCOCOXiCOOOOOOOGOOOCOGO 


C<JCMCMCO  coco  T-iC<><NrHi-(<M<MT-tT-lCS(M  CO 


OOGOOOGOGOCOOOOOGOOOGOCOGOCOCOGOGOQOOOaOCOGOCO 


cooocococM(M(Mcoc>.oOcococoi— '-f-rtir^ 


O  O  CO 

T-l  CM 


*  **r. 

GOX-ooaDoooDooooGOoooo   'gococo  'cX)00COODGOGO 


r-i        tH  r-(  CO  (M 


00  GO  00       t>-  "0 


5^0  a.  C  ^ 

P   o  ^        S  S 


COCOQOCCGO0OCO00GOQOGOGOGOCOa)GOQOCOCOGOCOCOCO 


r    t>>>i-3   r  r  r 

.  m  fi,      Hi  C/2G0r^d 

'™  S  S  S  :§  5  ?  5     .^P^W  oT::^ 


5^j3^^a»ooa>^_S:ooooooooooooP=^ 
§     53  ^  o     o     .r;  S  ^^i^^^jf^^^^^^^i:;^  ce 


 bQbO  •  ' 

^  ^4-34-3-*-<-*-3J35 

ffi  1^  ^  ^  ^  ^  <=i  ^       ^  <^  ^  ^  S 


1896.]        PUBLIC  DOCUMENT  — No.  54.  83 


(X)OOOOXOOQOGOGOCOGOOOC»GOCOQOQOCOa)QOQOaOCOX'<X'GOXCOCOCOaO 
trS  r-^  lO  CO  -r^  (XS  C>  CO  CO  r-^      <^      ^  ^  -t  CO  lO  lO  »0  CO  »o 


COXQOGOCC0O0OcX)GOGOQOCOCOGOGOQOO0QOt»GOQOGOCOGOO0GOCOGOCOCO 

riT-^co  r-Turs  to  00  urs  oTc^o  CO  t-h'(>5  CD  oi  lO  aTcTari^^cNco  i-To  co  co  00 
00000!^i-2coOH7,ccOcoO<iCOc/20»-^l2;i-^<<<10p=;<^co(/2a:';2; 


CO    'qOCCQO    'cOQOOCr'cOCOQOOOCOCO    '00      OOGO    'ooco    '  'cocooooo 

1-t        rHi-HrH  T-Hi— li— I        r-l,-Hr-lT-li-lrH        i-l        -t-H?-!  ■r-l'rHT-lr-t 

oT    iococo    cocrt>r    CO  CO  >o  00  r:J  r-T    00     t-Tto"    ^ co"ooriO 

Ti  CM  (N       i-H  1—  CS 

GCCOXGOGOGOOOOOX>COCOGOGOGOGOCOCOGOQOCOGOC500GOaOGOCOOOC^X 


•d'd"i='>^'^is^&^  j^-h'   -  -"1."^ tc'tc. -^''-^  r :  H  - 


2  8  2  ^  '^'^'^  fete 

 c»  c  o  o  o  ^2  ^  '"S  'S  =  =  •  • 

G  C  ^       ^  ^    -  S  .S 

■*3  -tJ  -M  -4-3  ^  _21         Jii  /""S^^  w     ^     r.        r      r      r      t—^  i-^  " 

0000  rn  *^         rrT  ^         r-H      ^     -  ^  J-  ^    r-' ^  -i-  -=J         3  OJ 

'S^'o^:^^^-^  s<:<3<i  0  0        ri  cTl'S     =  =  0  S 


84 


REPORT  — HIGHWAY  COMMISSION.  [Jan. 


t5 


5) 


ooGOooGOGOGOooaoooGOooxiooxoooooDGOGOoocoxxoo 

<M  <M  CO  CM  CM       CM  rH  CO       r-l  rH  t-H  rH 


>  >  >  t>  6  >^ 

C  C  O  O  O  o  ^ 


o  6  6  >  o  o 


ocia:oa5C5C5C505C5c:>CicriC5cr;ocr5CiCiC5C:criC5C5 
rH  rToo  >o -"^co  o  h^tC-+ crTt^o  o  CO  oTo  oTrH  CO  t>ro  CO 

rHCNrH(M        CMCMC<lC<lC^CNCMrH        rHrlCO        tH  rHG<JG^(M 


1895, 
1895, 
1895, 

»0       lO  lO 
Ci  0  Ci  Ci  Cl 
00  X  X  X  X 

rH  T— 1  rH  rH  T— 1 

»o  ^  ^ 

1  CI  Ci  C5 
'  X  QQ  X 
T-H  rH  rH 

1895, 

1895, 

^  0       0  -H 

ci  ci  en  ci  C5 

X  X  X  X  X 

rH  rH  rH  ^  ,— 1 

cc  cc  Oi 

rH 

(M  t>  lO  lO  X 
CM        rH  rH 

X  CO  0 

rH  r-l  0  lOC^ 
r-l  r-(  rH 

July 
Aug. 

p  3^  ?3  c;  c;) 

Aug. 
Sept. 
Sept. 

July 

Sept. 

0  CI  s  s  0 

« 

.  ,  J    i:  13  -3 

^  ^      £  fcnC  ^ 


Ch  ?H  • 

o  c: 


cc  . 

50 

:::pH 


:::  p;  ^  ^  ^  ^  Q  ^  ^ 


2 


o  S 


23  ^SBs  sIlS        i  1  i  g  gl  ^--S  i 


Z)  o 
02  CC 


5 

^  o 

CCCC 


M  o 

2  2 


-^3  ■ 

s-  -  5 

^  ^  .   

.      w    w    gj    w    /-N  ^    ^    «    ^    O    O    S«  ^ 

r^^  X5        2  o     -5        ;z;  ^  c  c 


o  o 


QcFFeecicSoocoaoococci-a 


1896.] 


PUBLIC  DOCUMENT  — No.  54. 


85 


coooooooooooGOooooGO 


1-1  (N  tH  i-H  tH  <M  i-<  (M 


o  >  ^  6  ^-iJ  c5  ^  6  c3 

Q  ^  o  a  <:  o  Q  Q  Q 


OOQOOOOOOOXiQOOOOC'OO 


i-H  (M        rH  CVJ  (M  tH 


o  o  <:  o  s  <j  <j  02  <j « 


•O  lO  »o 
as  o  Ci  ci 

GO  00  GO  GO 


JO -♦h' CO  GO 


lO  lO  lO 
I  Ol  CI  05  05 

'  GO  GO  GO  GO 


rH  <N  (N 


^     <:yi     <z:>     <yi  (yi  <3i 

O0COCO0OCX)QOCOGOGOCO 

.  A     .  .  .  .  . 

.  r^i   C      -  "To  "-^  Jl(        CU'  ^ 

cfi     W  CQ  ffi  K  W  W  W 


o"  ^ 
0^  a  pq  ^  ^  ^  cq  C5  p:  05 


86        REPORT  — HIGHWAY  COMMISSION.  [Jan. 


[C] 

Showing  Laboeatoey  Experiments  on  Eoad- 
BuiLDiNG  Stones. 

The  following-described  results  were  obtained  in  the  highway- 
laboratory  of  the  engineering  department  of  the  Lawrence  Sci- 
entific School  of  Harvard  University.  Those  under  the  head 
"Coefficient  of  Abrasion "  were  obtained  by  the  Deval  method, 
which  has  been  employed  for  some  time  by  the  French  engineers 
for  determining  the  relative  value  of  the  stone  used  in  the  con- 
struction and  maintenance  of  the  national  highways  of  France. 
These  results  are  said  to  agree  well  with  those  obtained  in  actual 
practice. 

The  apparatus  used  in  the  tests  consists  of  a  cast-iron  cylinder 
20  cm.  in  diameter  and  34  cm.  in  depth.  At  one  end  is  an 
opening  which  can  be  closed  with  a  tightly  fitting  iron  cover. 
This  cylinder  is  mounted  on  an  axle  at  an  angle  of  30°  with  the 
axis  of  the  cylinder,  and  is  supported  on  an  iron  frame.  At  one 
end  of  the  axle  is  a  pulley  wheel,  by  which  the  cylinder  is  revolved  ; 
at  the  other  is  an  instrument  which  records  its  revolution. 

The  stone  to  be  tested  is  first  broken  into  pieces,  between  6.31 
cm.  and  3.18  cm.  in  diameter,  which  are  carefully  washed,  to 
remove  any  foreign  matter.  In  the  cylinder  are  placed  5  kilo- 
grammes of  this  stone.  The  top  is  then  bolted  on,  and  the 
cylinder  is  made  to  revolve  for  five  hours  at  the  rate  of  2,000 
revolutions  an  hour,  making  in  all  10,000  revolutions.  By  this 
process  the  stones  are  thrown  from  one  end  of  the  cylinder  to  the 
other,  and  at  the  same  time  are  rolled  against  the  sides  of  the 
vessel  and  against  one  another.  When  10,000-  revolutions  are 
completed,  the  cover  is  removed,  and  the  contents  emptied  into  a 
tray.  The  cylinder  is  then  thoroughly  washed,  to  remove  the  dust 
that  adheres  to  Its  sides.  Each  stone  above  3.18  cm.  in  diameter 
is  then  washed  under  the  same  water.  This  water  is  then  fil- 
tered, and  the  filtrate  when  dry  is  mixed  with  the  detritus  taken 
from  the  cylinder.  The  detritus  is  then  put  into  a  sieve,  by 
which  it  is  separated  automatically  into  seven  sizes.  These  seven 
sizes,  together  with  the  stones  that  have  not  been  worn  below 
3.18  cm.  in  diameter,  are  each  carefully  weighed,  and  their 
weights  recorded. 

The  amount  of  detrition  under  .16  cm.  is  rarely  less  than  20 
grammes  per  kilogramme  of  stone  used,  therefore  20  has  been 
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adopted  as  the  standard,  and  the  coefficient  of  quality  is  obtained 
by  the  following  formula  :  — 

u  u 

in  which  u  represents  the  weight  in  grammes  of  detritus  per  kilo- 
gramme of  stone. 

It  seemed  well,  in  beginning  this  work,  to  be  guided  as  far  as 
possible  by  the  experience  of  others  ;  and  for  this  reason  the 
Deval  test  was  adopted,  for  it  appeared  to  be  the  only  practical 
method  of  testing  road  metals  yet  devised.  After  a  number  of 
trials  were  completed  with  the  Deval  apparatus,  and  their  results 
studied,  it  was  recognized  that  all  the  valuable  properties  possessed 
by  a  good  road  metal  were  not  embraced  in  this  test.  The  value 
of  any  good  stone  as  a  road  metal  is  due  to  certain  properties 
possessed  by  it.  Among  these  there  are  three  which  stand  promi- 
nent,—  cementing  value,  toughness  and  hardness.  It  is  evident 
that  the  Deval  apparatus  does  not  test  the  very  important  property 
of  cementing  value  in  the  different  road  metals.  The  commission, 
recognizing  this  deficiency,  accordingly  directed  its  attention  to 
devising  some  means  of  supplying  it.  As  no  previous  attempt 
has  been  made  in  this  direction,  the  commission  had  to  invent  its 
own  method,  which  is  as  follows  :  — 

The  stone  to  be  tested  is  ground  to  a  powder,  and  passed  through 
a  sieve  of  .25  m.m.  The  powder  is  then  put  in  a  slightly  tapered 
steel  die  of  circular  section,  about  3  cm.  diameter,  mixed  with 
water,  and  subjected  to  a  pressure  of  2,300  kilogrammes.  The 
resulting  briquette  is  then  put  aside  for  at  least  one  week,  so  it 
may  thoroughly  dry. 

It  was  at  first  thought  that  a  test  by  direct  compression  would 
determine  the  cementing  power  of  the  stone.  A  number  of  bri- 
quettes were  tried  in  this  way,  but  the  results  were  not  very 
satisfactory.  On  further  consideration,  it  appeared  that  a  test  by 
impact  would  more  thoroughly  determine  the  cementing  power  of 
the  stone  than  that  by  compression,  and  this  method  would  have 
the  further  advantage  of  approximating  more  closely  to  the  actual 
conditions  obtaining  on  roads  ;  accordingly  a  machine  was  devised 
for  testing  the  briquettes  by  impact.  With  this  machine  a  hammer 
one  kilogramme  in  weight  can  be  dropped  freely  from  any  desired 
height  upon  a  plunger  under  which  the  briquette  to  be  tested  is 
placed.  The  hammer  works  automatically,  and  is  tripped  at  the 
desired  height.  Attached  to  the  plunger  is  a  lever,  pivoted  at 
one-sixth  of  its  length  from  the  plunger,  and  carrying  a  pencil  at 
its  free  end.  The  pencil  has  a  vertical  movement  five  times  as 
great  as  that  of  the  plunger,  and  its  movement  is  registered  on  a 
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drum  against  which  the  pencil  presses.  The  drum  rotates  through 
a  small  angle  at  each  stroke  of  the  hammer.  An  automatic  dia- 
gram is  thus  taken  of  the  behavior  of  the  briquette  throughout  the 
whole  test. 

An  analysis  of  the  diagram  so  taken  shows  at  once  the  number 
of  blows  required  to  cause  the  destruction  of  the  briquette.  A  very 
interesting  point  is  brought  out  by  these  diagrams,  viz.  :  In  every 
case  the  diagram  shows  that  the  plunger  rebounded  at  each  stroke 
until  the  briquette  began  to  fail.  This  behavior  is  exactly  analo- 
gous to  the  elastic  phenomena  observed  in  all  materials  of  con- 
struction ;  consequently  the  point  at  which  the  briquette  ceases  to 
rebound  corresponds  to  the  elastic  limit  of  the  material.  Beyond 
this  point  the  briquette  falls  to  pieces  rapidly. 

Briquettes  were  made  from  many  kinds  of  stone,  and  were  tested 
in  this  machine.  It  was  thought  desirable  to  use  a  constant  blow 
for  all  the  briquettes,  and  a  short  experience  indicated  a  fall  of 
3  cm.  as  suitable,  since  it  broke  the  most  tenacious  materials 
with  a  moderate  number  of  blows,  and  yet  was  not  too  great  to 
permit  the  careful  determination  of  the  properties  of  the  poorer 
stones.    All  the  briquettes  were  2.5  cm.  high. 

The  surface  of  a  Macadamized  road  is  constantly  being  abraded 
and  recemented.  Evidently  a  road  made  from  a  material  which 
has  the  property  of  recementiog  in  a  high  degree  will  keep  in 
better  condition  than  one  made  from  a  material  of  lower  recement- 
ing  power.  It  was  therefore  desirable  to  determine  the  recement- 
ing  properties  of  the  stones  tested.  A  new  set  of  briquett-es  was 
made,  differing  from  the  former  only  in  that  they  were  of  con- 
stant weight  instead  of  constant  height.  These  were  tested  in  the 
manner  described  above,  and  then  were  remade  and  retested. 

It  has  not  been  thought  desirable  to  present  herewith  the  com- 
plete data  obtained  from  the  impact  test,  as  the  series  is  not 
yet  completed.  The  writer  has,  however,  collected  and  shown  in 
accompanyiug  table  some  of  the  more  important  results  thus  far 
obtained, — a  sufficient  number  to  indicate  the  scope  of  the  work 
done.  In  this  table  the  stones  are  arranged  in  the  order  of  their 
power  of  resisting  abrasion.  Column  1  contains  the  specific  density 
of  the  stones  ;  column  2,  the  coefficients  of  abrasion  (determined 
in  the  manner  previously  described)  ;  the  next  column  gives  the 
number  of  blows  required  to  stress  the  2.5  c.m.  briquettes  to 
their  elastic  limits  ;  column  4  gives  the  same  data  for  the  first 
testing  of  the  30  gramme  briquettes  prepared  for  the  recementa- 
tion  test,  and  the  next  column  gives  the  number  of  blows  that 
the  recemented  briquettes  will  stand  before  reaching  their  elastic 
limits. 
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[E.] 

Statement  showing-  Petitions  received,  with 
Lengths  of  "Wat  petitioned  for  and 
Layouts  made  together  with  Summary 
BY  Counties. 


Barnstable  County. 


Lekgth 
PETiTio>n:i> 
roR. 

Length  laid  gut. 

County,  Citt  or  Tow  x. 

Petition  dated — 

1§94. 

1895. 

Feet. 

Miles 

Feet. 

Miles. 

Feet. 

Miles. 

Barnstable,  125,  . 

Jan. 

31,  1895, 

10,548 

2.00 

Bourne,  124, 

Jan. 

29, 1895, 

16,125 

3.05 

- 

Brewster,  118,  . 

Jan. 

15, 1895, 

40,982 

7.76 

5,280 

1.00 

Chatham,  155,  . 

April 

4,  1895, 

10,639 

2.01 

Dennis,  North,  102,  . 

Nov. 

27,  1894, 

22,500 

4.27 

5,277 

1.00 

Dennis,  South,  126,  . 

Feb. 

6,  1895, 

17,224 

3.26 

Eastham,  209, 

Aug. 

5,  1895, 

34,141 

6.47 

Harwich,  106,  . 

Dec. 

22, 1894, 

26,150 

4.95 

Orleans,  182, 

May 

27,  1895, 

10,440 

1.98 

ProTincetown,  186, 

June 

4,  1895, 

14,790 

2.80 

Bandwich,  98,  . 

Nov. 

23, 1894, 

9,000 

1.70 

Tniro,  95,  . 

Oct. 

22,  1894, 

12,478 

2.36 

12,478 

2.36 

Yarmouth,  iTorth,  90, 

Sept. 

28,  1894, 

19,634 

3.72 

5,265 

1.00 

5,300 

1.00 

Yarmouth,  South,  100, 

Nov. 

26,  1894, 

26,900 

5.10 

10,740 

2.04 

Totals  

'  271,551 

51.43 

5,265 

'  1.00 

39,075 

7.40 

Fourteen  petitions,  in  twelve  towns. 

Average  distance  petitioned  for,  19,396  feet  (3.67  miles). 

Length  laid  out,  44,340  feet  (S.40  miles). 

Averaee  length  of  layouts,  6,334  feet  (1.20  niiles). 

All  layouts  on  town  petitions. 
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Berkshire  County, 


Length 
petitioned 

FOR. 

Length  laid  out. 

County,  City  or  Town. 

Petition  dated- 

1894. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Adams,'  48,  . 

July 

18, 

1894, 

12,298 

2.33 

- 

- 

- 

- 

Becket,  117, 

Jan. 

12, 

1895, 

10,560 

2.00 

- 

- 

- 

- 

Berkshire  County ,2  46, 

July 

18, 

1894, 

12,293 

2.33 

- 

- 

- 

- 

Bdrkshire  County,3  47, 

July 

18, 

1894, 

9,918 

1.88 

5,118 

.97 

- 

- 

Berkshire  County,*  82, 

Aug. 

13, 

1894, 

10,560 

2.00 

5,000 

.95 

2,640 

.50 

Berkshire  County ,'5  83, 

Aug. 

13, 

1894, 

5,200 

.99 

5,188 

.98 

- 

- 

Berkshire  County.^  170, 

May 

10, 

1895, 

6,289 

1.19 

- 

- 

6,200 

1.18 

Berkshire  County  ,5 187, 

June 

6, 

1895, 

5,300 

1.00 

- 

- 

2,652 

.50 

Dalton,  26,  . 

June 

10, 

1894, 

12,695 

2.40 

- 

- 

- 

- 

Dalton,  176,  .... 

May 

14, 

1895, 

6,300 

1.20 

- 

- 

5,459 

1.03 

Florida,  74  

Aug. 

1, 

1895, 

26,853 

5.09 

- 

- 

- 

- 

Great  Barrington.^  82, 

- 

- 

10,560 

2.00 

5,000 

.95 

2,640 

.50 

Hancock,^  170,  . 

- 

- 

6,289 

1.19 

- 

- 

6,200 

1.18 

Hinsdale,  156,  . 

April 

6, 

1895, 

5,619 

1.06 

- 

- 

- 

- 

Lee,7  83  and  187,  . 

- 

10,500 

1.99 

5,188 

.98 

2,652 

.50 

Lenox,  178  

May 

16. 

1895, 

5,280 

1.00 

- 

- 

- 

- 

Mount  "Washington,  92, 

Oct. 

1 

1894, 

8,300 

1.58 

North  Adams.s  47^ 

9,918 

1.87 

5,118 

.97 

Pittsfield,  78,       .  , 

Aug. 

7, 

1894, 

24,087 

4.56 

6,280 

1.00 

Richmond,  198,  . 

June 

4, 

1895, 

10,462 

1.98 

Btockbridge,  136, 

Feb. 

26, 

1895, 

10,700 

2.02 

West  Btockbridge,  166, 

April 

30, 

1895, 

6,146 

1.16 

Williametown,  145, 

March  19, 

1895, 

10,576 

2.00 

2,797 

.53 

Windsor,  36, 

July 

12, 

1894, 

42,787 

8.10 

229,929 

43.54 

20,586 

3.90 

19,748 

3.74 

Twenty  petitions  (six  county,  one  city,  thirteen  town),  in  one  city  and  fifteen  towns. 

Average  distance  petitioned  for,  12,102  feet  (2.3  miles) . 

Length  laid  out,  40,334  feet  (7.64  miles). 

Average  length  of  layouts,  4,482  feet  (.85  mile). 

Laid  out  on  county  jjetitions,  26,798  feet  (5.08  miles). 

Laid  out  on  city  petition,  5,280  feet  (1  mile). 

Laid  out  on  town  petitions,  8,256  feet  (1.56  miles). 


1  Duplicate  of  county  petition. 

s  See  North  Adams. 

6  See  Lee  (S3  and  187). 

»  Petitioned  for  jointly  by  county  and  town. 


'  See  Adams  (48). 

*  See  Great  Barrington. 

*  See  Hancock. 

8  On  county  petition. 
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Bristol  County. 


Length 
petitioned 

FOR. 

Length  laid  out. 

County,  City  or  Town. 

Petition  dated— 

1891. 

1895, 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Acushnet.i  96,  . 

• 

Oct. 

24, 

1894, 

35,500 

6.73 

- 

- 

- 

- 

Acu8hnet,2  97, 

Oct. 

24, 

1894, 

6,326 

1.20 

- 

- 

- 

- 

Attleborough.s  igs, 

• 

May 

29, 

1895, 

14,153 

2.68 

- 

- 

- 

- 

Attleborough,*  184, 

• 

May 

29, 

1895, 

5,122 

.97 

- 

- 

- 

- 

Bristol  County.s  53, 

July 

24, 

1894, 

48,070 

9.11 

10,560 

2.00 

5,280 

1.00 

Dartmouth,^  22,  . 

July 

9. 

1894, 

24,000 

4.54 

- 

- 

- 

- 

Dighton,  150, 

March  26 

1895, 

24,576 

4.65 

- 

- 

- 

- 

Easton,  139, . 

• 

March 

1, 

1895, 

39,000 

7.39 

- 

- 

- 

- 

Fairhaven,  31, 

July 

10, 

1894, 

20,100 

3.80 

5,260 

1.00 

2,393 

.45 

New  Bedford,  191, 

• 

June 

18, 

1895, 

2,950 

.56 

- 

- 

- 

- 

North  Attleborough,  18, 

• 

July 

5, 

1894, 

25,500 

4.83 

6,178 

1.17 

2,614 

.49 

Raynham,  134,  . 

Feb. 

23, 

1895, 

zo,UUu 

4.36 

Rehoboth,  132,  . 

Feb. 

20, 

1895, 

29,186 

5.53 

5,273 

1.00 

Seekonk,  127, 

Feb. 

6,  1895, 

14,591 

2.76 

Somerset,  147, 

March  30 

1895, 

29,800 

5.64 

4,517 

.86 

TauntOD,^  171,  . 

May 

11 

1895, 

25,864 

4.89 

Taunton,8  179,  . 

May 

16 

1895, 

23,752 

4.50 

4,000 

.76 

Tauntoii,9,io  180, . 

May 

19 

1895, 

13,200 

2.50 

Westport,"  53,  . 

24,070 

4.57 

10,560 

2.00 

5,280 

1.00 

380,690 

72.10 

21,998 

4.17 

24,077 

4.56 

Eighteen  petitions  (one  county,  four  city,  thirteen  town),  in  two  cities  and  eleven  towns. 

Average  distance  petitioned  for,  21,150  feet  (4.01  miles). 

Length  laid  out,  46,075  feet  (8.73  miles) ;  average,  5,120  feet  (.97  mile). 

Laid  out  on  county  petition,  15,840  feet  (3  miles). 

Laid  out  on  city  petition,  4,000  feet  (.76  mile). 

Laid  out  on  town  petitions,  26,235  feet  (4.97  miles). 


I  New  Bedford  —  Boston  road. 

s  Washington  Street  (turnpike), 
s  See  Dartmouth  and  Westport. 
7  Somerset  Avenue  and  Dean  Street, 
s  Broadway  (Boston  turnpike). 

II  On  county  petition. 


2  Fairhaven  road. 
*  North  Avenue. 
«  Duplicate  of  county  petition. 
8  Winthrop  Street. 
10  No  plan,  distance  scaled  on  map. 
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County  of  Dukes  County. 


Length 
petitioned 

FOR. 

Length  laid  out. 

County,  City  or  Tow?:. 

Petition  dated — 

1894. 

1895. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Chilmark,  12,      .      .  . 

July     3,  1894, 

41,237 

7.81 

Cottage  City,i  7,  . 

13,117 

2.48 

5,288 

1.00 

5,280 

1.00 

Dukes  County,*  7, 

July     2, 1894, 

26,217 

4.96 

5,288 

1.00 

5,280 

1.00 

Edgartown.i  7,    .  . 

13,100 

2.48 

Tisbury,  3,  .... 

June   28,  1894, 

10,609 

2.01 

10,194 

1.93 

West  Tisbury,  4, 

June  28,  1894, 

28,441 

5.39 

5,280 

1.00 

106,504 

20.17 

15,482 

2.93 

10,560 

2.00 

Four  petitions  (one  county  and  three  town),  in  five  towns. 
Average  distance  petitioned  for,  26,628  feet  (5.04  miles). 

Length  laid  out,  26,042  feet  (4.93  miles) ;  average  length,  6,510  feet  (1.23  miles). 
Laid  out  on  county  petition,  10,568  feet  (2  miles). 
Laid  out  on  town  petitions,  15,474  feet  (2.93  miles). 


1  On  county  petition. 


2  See  Cottage  City  and  Edgartown. 
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Essex  County. 


Length 
petitioned 

FOR. 

Length  laid  out. 

COUNTT,  CiTT  OR  ToWN. 

r^etition  aatea— 

1894. 

189.5. 

Feet.  1 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Amesbury,  203,  . 

July  22,  1895, 

27,997 

5.30 

- 

- 

- 

- 

Andover,  20,      .      .  . 

July    6,  1894, 

31,400 

5.95 

- 

- 

3,026 

.58 

Beverly,i64, 

- 

13,900 

2.64 

- 

- 

7,806 

1.47 

Essex  County ,2  64, 

July  30,1894, 

53,800 

10.19 

- 

- 

7,806 

1.47 

Gloucester,  28,  . 

July  10,  1894, 

9,650 

1.83 

5,280 

1.00 

3,172 

.60 

Gloucester,3  110, . 

Jan.     1,  1895, 

54,120 

10.25 

- 

- 

- 

- 

Groveland,  211,  . 

Aug.    8, 1895, 

23,948 

4.53 

- 

- 

- 

- 

Hamilton,!  64,  . 

18,100 

3.43 

- 

- 

- 

- 

Ipswich.i  64,       .      .  . 

- 

12,700 

2.40 

.- 

- 

- 

- 

Lawrence,^  76,  . 

Aug.  2,1894, 

2,640 

.50 

- 

- 

- 

- 

Manchester,  167, . 

May    1, 1895, 

5,280 

1.00 

- 

- 

- 

- 

Merrimac,  204,  . 

July  26,  1895, 

15,134 

2.87 

Newbury,  197  (High  Street) , 

July    2, 1895, 

22,388 

4.24 

Newburyport,  196, 

July    1,  1895, 

10,100 

1.91 

Rockport,  135,  . 

Feb.  23,  1895, 

5,736 

1.08 

Saugus,  34  

July  11,  1894, 

8,811 

1.67 

Wenham.i  64,  . 

9,100 

1.73 

West  Newbury,  101,  . 

Nov.  26,  1894, 

27,017 

5.11 

5,211 

.99 

West  Newbury,  206,  . 

July  29,  1895, 

4,000 

.76 

Totals,  .... 

302,021 

57.20 

5,280 

1.00 

19,215 

3.64 

Fifteen  petitions  (one  county,  four  city,  ten  town),  in  four  cities  and  twelve  towns. 

Average  distance  petitioned  for,  20,135  feet  (3.81  miles). 

Length  laid  out,  24,495  feet  (4.64  miles) ;  average,  4,899  feet  (.93  mile). 

Laid  out  on  county  petition,  7,806  feet  (1.47  miles). 

Laid  out  on  city  petition,  8,452  feet  (1.60  miles). 

Laid  out  on  town  petitions,  8,237  feet  (1.57  miles). 


1  On  county  petition. 

8  No  plan;  distance  scaled  on  map. 


2  See  Beverly,  Wenham,  Hamilton  and 
Ipswich. 
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Franklin  County. 


Length 
petitioned 
roR. 

Length  laid  out. 

CouNTT,  City  or  Town. 

Petition  dated- 

1894. 

'  1895. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Aehfield,  195, 

June 

26, 

1895, 

5,300 

1.00 

- 

_  1 

1 

- 

- 

Buckland.i  38,  . 

July 

14, 

1894, 

1,152 

.22 

796 

.15 

- 

- 

Buckland,  112,  . 

Jan. 

5, 

1895, 

5,280 

1.00 

- 

- 

5,308 

1.01 

Buckland,  224,  . 

Dec. 

28, 

1895, 

5,280 

1.00 

- 

- 

- 

- 

CbarlemoDt,  120, . 

Jan. 

18, 

1895, 

7,500 

1.42 

- 

- 

- 

- 

Colrain.i  43, 

July 

17, 

1894, 

1,062 

.20 

- 

- 

- 

- 

Colrain,  133, 

Feb. 

20, 

1895, 

12,438 

2.36 

- 

- 

- 

- 

Conway,  215, 

• 

Sept. 

4, 

1895, 

14,147 

2.68 

- 

- 

- 

- 

Deerfield,*  24,  . 

• 

- 

9,400 

1.79 

5,280 

1.00 

2,813 

.53 

Erving.i  152, 

March  29, 

1895, 

10,717 

2.03 

Franklin  County ,3  24, 

July 

9, 

1894, 

69,170 

13.10 

14,909 

2.82 

9,848 

1.87 

Gill,  130,  . 

Feb. 

7, 

1895, 

10,520 

1.99 

Greenfield,*  188,  . 

June 

10, 

1895, 

23,700 

4.49 

Orange,!  . 

July 

2, 

1894, 

30,550 

5.74 

4,876 

.92 

3,950 

.75 

Orange,!  103, 

Dec. 

10, 

1894, 

5,280 

1.00 

Shelburne.i  35,  . 

July 

11, 

1894, 

12,138 

2.30 

3,957 

.75 

3,085 

.58 

Sunderland,!  52,  . 

July 

24 

1894, 

4,151 

.80 

Totale,  . 

152,273 

28.84 

14,909 

2.82 

15,156 

2.87 

Sixteen  petitions  (one  county,  fifteen  town),  in  twelve  towns. 

Average  distance  petitioned  for,  9,517  feet  (1.80  miles). 

Lengtli  laid  out,  30,065  feet  (5.69  miles) ;  average,  3,758  feet  (.71  mile). 

Laid  out  on  county  petitions,  24,757  feet  (4.69  miles). 

Laid  out  on  town  petitions,  5,308  feet  (1  mile). 


1  Duplicate  of  county  petition.  2  On  county  petition. 

3  See  Buckland,  Colrain,  Deerfield,  Ervlng,  Orange,  Sunderland  and  Shelburne. 

*  Only  a  portion  of  plan  received  j  balance  scaled  on  map. 


102       REPORT  — HIGHWAY  COmilSSION.  [Jan. 


Hampden  County. 


]  Lexgth 
petitioned 

!  FOR. 

Length  latd  out. 

CoofTY,  CiTT  OR  Town. 

Petition  dat«d— 

1894. 

1S95. 

Feet. 

Miles. 

Feet. 

mies. 

Feet. 

Miles. 

Belchertown,  220, 

Xov. 

18,  1895, 

6,280 

1.00 

Elan  dford, 216,  . 

Sept. 

7,  1895, 

13,377 

2.54 

Brimfield,  40, 

July 

6,  1894, 

36,370 

6.89 

Brimfield.i  131,  . 

9,355 

1.77 

Chester,  104, 

Dec. 

11,  1894, 

5,280 

1.00 

Chicopee,  223,  . 

Dec. 

28, 1895, 

5,700 

1.08 

East  LoDgmeadow,  202, 

July 

11,  1895, 

25,426 

4.81 

Granville,  87,      .      .  . 

Sept. 

6,  1894, 

9,216 

1.75 

Hampden,  201,  . 

July 

11, 1895, 

18,031 

3.41 

Hampden  CoMUix,-  19, 

July 

6,  1894, 

100,480 

19.03 

17,643 

3.35 

6,526 

1.23 

Hampden  County,^  131, 

Feb. 

12,  1895, 

90,064 

17.06 

10,360 

1.96 

Monson,  57,  . 

July 

26,  1894, 

14,960 

2.83 

4,933 

.93 

Monson,^  131, 

6,925 

1.31 

Palmer.iiai, 

46,034 

8.72 

Russell,!  19, 

35,380 

6.70 

10,935 

2.07 

1,272 

.24 

Wales,  41,  .... 

July 

16,  1894, 

25,922 

4.91 

Westfield,!  19,  . 

40,900 

7.75 

1  6,708 

1.27 

West  Springfield,^  113, 

Jan. 

8, 1895, 

24,200 

4.58 

] 

5,254 

1.00 

Wilbraham.i  131, 

27,750 

5.26 

m 

10,360 

1.96 

Totals  

350,106 

66.31 

22,576 

4.28 

16,886 

3.19 

Thirteen  petitions  (two  county,  one  city  an5  ten  to-^),  in  one  city  and  fourteen  towns. 

Average  distance  petitioned  for,  26,931  feet  (5.10  miles). 

Length  laid  out,  39,462  feet  (7.47  miles) ;  average,  4,932  feet  (.93  mile). 

Laid  out  on  town  petition,  4,933  feet  (.93  mile). 

Laid  out  on  county  petitions,  34,529  feet  (6.55  miles). 


1  On  county  petition. 

2  See  Westfield,  Russell  and  West  Springfield. 

s  See  "Wilbraham,  Palmer,  Monson  and  Brimfield. 
*  Duplicate  of  county  petition. 
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Hampshire  County » 


Length 
petitioned 

FOR. 

Length  laid  out. 

County,  City  or  Town. 

Petition  dated — 

1894. 

189.1 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Amherst,  ISl, 

May  18,  1895, 

6,356 

1.02 

- 

- 

- 

- 

Chesterfield.i  128, 

Feb.    6,  1895, 

3,930 

.74 

- 

- 

- 

- 

Cummington,!  27, 

July  10,1894, 

55,053 

10.43 

- 

- 

- 

- 

EaBthamptOD,  114, 

Jan.  10,  1895, 

5,854 

1.11 

- 

- 

- 

_ 

Easthampton,!  189,  . 

June  10, 1895, 

6,800 

1.29 

- 

- 

5,280 

1.00 

GoBhen.i  2,  . 

June  28, 1894, 

29,480 

5.58 

5,623 

1.07 

4,435 

.84 

Granby,2  5,  . 

- 

3,347 

.63 

3,347 

.63 

- 

- 

Hadley,!  94  

Oct.  20,1894, 

5,667 

1.08 

2,617 

.50 

8,059 

.58 

Hadley,  200, 

July  11,  1895, 

4,133 

.78 

- 

- 

- 

- 

Hampshire  County ,3  5, 

June  29,  1894, 

154,192 

29.19 

14,584 

2.76 

15,226 

2.88 

Hatfield,  164, 

April  23, 1895, 

2,500 

.47 

- 

- 

- 

Hatfield,  165, 

April  23,  1895, 

5,280 

1.00 

Huntington,  99,  . 

Nov.  24,1894, 

14,408 

2.73 

3,553 

.67 

Middlefield,  177,  . 

May  14,  1895, 

5,400 

1.03 

Northampton,!  67, 

July  31,1894, 

2,997 

.56 

2,997 

.56 

Northampton,!  194^  . 

June  25,  1895, 

5,280 

1.00 

South  Hadley,2  5, 

15,571 

2.95 

2,640 

.50 

Ware,  205,  .... 

July  29,1895, 

4,100 

.77 

Williamsburg.i  129,  . 

Feb.    6,  1895, 

26,063 

4.94 

Totals,  .... 

201,223 

38.11 

14,584 

2.76 

18,779 

3.55 

Seventeen  petitions  (one  county,  one  city,  fifteen  town),  in  one  city  and  thirteen  towns. 

Average  distance  petitioned  for,  11,837  feet  (2.24  miles). 

Length  laid  out,  33,363  feet  (6.31  miles). 

Average  length  of  layouts,  3,707  feet  (.70  mile). 

Laid  out  on  county  petitions,  29,810  feet  (5.64  miles). 

Laid  out  on  town  petitions,  3,553  feet  (.67  mile). 


1  Duplicate  of  county  petition.  2  On  county  petition. 

3  See  Chesterfield,  Curamington,  Easthampton,  Ooshen,  Granby,  Hadley,  Northampton, 
South  Hadley  and  Williamsburg. 
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Middlesex  County, 


Length 

Length  laid  out. 

CouNTT,  City  or  Town. 

Petition  dated- 

PETITIONED 
FOR. 

1894. 

1895. 

Feet. 

yiiles. 

Feet. 

^iles. 

Feet.  1 

d^iles. 

Acton,  119,  . 

• 

Jan. 

17,  1895, 

9,158 

1.73 

- 

- 

- 

Acton,  138,  . 

• 

Feb. 

28,  1895, 

12,129 

2.30 

- 

- 

- 

- 

Ashby,  1,    .      .  . 

• 

June 

27,  1894, 

18,625 

3.53 

5,285 

1.00 

3,203 

.61 

Bedford,  175, 

• 

May 

14,  1895, 

19,636 

3.72 

- 

- 

- 

- 

Carlisle,  109, 

• 

Dec. 

26,  1894, 

21,531 

4.08 

- 

- 

- 

- 

Chelnasford.i  50, . 

• 

July 

20,  1894, 

5,583 

1.06 

- 

- 

- 

- 

Concord,  81, 

• 

Sept. 

11,  1894, 

8,550 

1.62 

- 

- 

- 

- 

Groton,  105, 

• 

Dec. 

17, 1894, 

40,215 

7.61 

- 

- 

- 

- 

Groton,2  219, 

• 

Nov. 

14,  1895, 

23,140 

4.38 

- 

- 

- 

Lexington,  79, 

• 

Aug. 

8,  1894, 

18,300 

3.46 

- 

- 

4,020 

.76 

Lincoln,  80,  . 

• 

Aug. 

8,  1894, 

10,850 

2.05 

- 

- 

5,290 

1.00 

Lowell,*  55, . 

July 

25,  1894, 

7,011 

1.33 

- 

- 

- 

- 

Lowell,3  . 

• 

5,248 

1.00 

- 

- 

- 

- 

Littleton,  218, 

• 

Nov. 

14,  1895, 

12,110 

2.29 

- 

- 

- 

- 

Marlborough,  143, 

• 

March  15,  1895, 

12,688 

2.40 

- 

- 

- 

- 

Middlesex  County,*  44, 

• 

July 

17,  1894, 

20,800 

3.94 

- 

- 

7,945 

1.50 

Middlesex  County,^  45, 

July 

17,  1894, 

12,594 

2.39 

- 

- 

- 

- 

North  Reading,  107,  . 

Dec. 

24,  1894, 

31,060 

5.88 

Reading,  157, 

April  10,  1895, 

23,100 

4.38 

Sudbury ,6  214,  . 

Aug. 

24,  1895, 

27,720 

5.25 

Townsend,  149,  . 

March  21, 1895, 

16,830 

3.19 

Tyng8borough,3  44,  . 

15,552 

2.94 

7,945 

1.50 

Watertown,  151, . 

March  27,  1895, 

17,736 

3.36 

4,019 

•  .76 

Wayland,  212,  . 

Aug. 

10,  1895, 

15,450 

2.93 

"Westford,  115,  . 

Jan. 

10,  1895, 

21.900 

4.15 

Totals,  . 

406,718 

77.03 

5,285 

1.00 

24,477 

4.63 

Twenty-three  petitions  (two  county,  two  city,  nineteen  town),  in  two  cities  and  seventeen 
towns. 

Average  distance  petitioned  for,  17,636  feet  (3.35  miles). 

Length  laid  out,  29,762  feet  (5.63  miles) ;  average,  4.960  feet  (.94  mile). 

Laid  out  on  county  petitions,  7,945  feet  (1.50  miles). 

Laid  out  on  town  petitions,  21,817  feet  (4.13  miles). 


1  Duplicate  of  county  petition  (44).  e  See  Chelmsford  and  Lowell. 

2  No  plan;  scaled  on  map.  6  Only  a  portion  of  plan  received;  balance 
8  On  county  petition.  scaled  on  map. 

*  See  Tyngeborough  and  Lowell. 
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Nantucket  County. 


County,  City  or  Town. 

Petition  dated- 

Length  * 
petitioned 

FOR. 

Length  laid  out. 

1894. 

1895. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Nantucket,  11,  . 

July    3,  1894, 

34,185 

6.50 

10,560 

2.00 

3,000 

.57 

Length  laid  out,  13,560  feet  (2.57  miles). 


Norfolk  County, 


LENGTH 

petitioned 
roR. 

Length 

laid  out. 

County,  City  or  Toavn. 

Petition  dated — 

1891. 

189.3. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Bellingham,  173, . 

May    13,  1895, 

3,900 

.74 

Braintree,  116,  . 

Jan.    10,  1895, 

6,700 

1.27 

Cohasset,  158, 

April  12,  1895, 

11,300 

2.14 

Foxborough,i,2 123,  . 

Jan.    29,  1895, 

29,040 

5.50 

Foxborough,  163, 

April  24,  1895, 

5,840 

1.11 

Holbrook,  9, 

July   10, 1894, 

11,848 

2.24 

2,488 

.48 

Milton,  190,  . 

June  15,  1896, 

5,730 

1.09 

Needham,  154, 

April    2,  1895, 

9,060 

1.71 

Norfolk,  88, . 

Sept.  21,  1894, 

7,676 

1.45 

7,676 

1.45 

Norwood,  51,  . 

July    21,  1894, 

18,747 

3.55 

3,198 

.61 

Randolph,  208,  . 

Aug.     3,  1895, 

9,050 

1.71 

Sharon  ,1 159, 

April  12,  1895, 

29,040 

6.50 

Walpole,  77, 

Aug.    4,  1894, 

30,300 

5.74 

5,300 

1.00 

3,202 

.61 

"Weymouth,3  59,  . 

July   27,  1894, 

9,400 

1.78 

2,216 

.41 

Weymouth,*  63,  . 

July    30,  1894, 

1,330 

.26 

1,330 

.25 

Wrentham,  32,  . 

July   10,  1894, 

38,150 

7.23 

5,280 

1.00 

3,260 

.62 

Totals,  . 

198,061 

37.51 

14,398 

2.73 

19,552 

3.70 

Sixteen  petitions,  in  fourteen  towns. 

Average  distance  petitioned  for,  13,204  feet  (2.50  miles). 

Length  laid  out,  33,950  feet  (6,43  miles) ;  average,  3,790  feet  (.71  mile). 

All  layouts  are  on  town  petitions. 


1  No  plan ;  distance  scaled  on  map, 
3  Bridge  Street. 


2  Withdrawn,  and  No.  163  substituted. 
*  Ann  Street. 
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Plymouth  County, 


Length 
petitioned 

FOR. 

Length  laid  out. 

County,  City  or  Town. 

Petition  dated — 

1894. 

1895. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Abiugton,  58, 

•  • 

July  27,  1894, 

8,700 

1.66 

- 

- 

- 

- 

Abington,  192,  . 

•  • 

June  19,  1895, 

10,300 

1.95 

- 

- 

- 

- 

Bridgewater,  217, 

Nov.  14,  1895, 

6,600 

1.25 

- 

- 

- 

- 

Brockton,  61, 

•  • 

July  27, 1894, 

5,525 

1.05 

- 

- 

- 

- 

Duxbury,  70, 

•  • 

July  31,1894, 

33,000 

6.25 

2,640 

.50 

2,900 

.55 

Halifax,  54,  . 

•  • 

July  24,  1894, 

23,463 

4.44 

- 

- 

- 

- 

Hanover,  66, 

• 

July  30,  1894, 

24,157 

4.58 

- 

- 

- 

- 

Hingham,  8, 

•  • 

July    3,  1894, 

27,655 

5,24 

7,505 

1.42 

- 

- 

Lakeville,  174,  . 

•  • 

May'  14,  1895, 

5,300 

1.00 

- 

- 

- 

- 

Marion,  29,  . 

•  • 

July  10,1894, 

27,248 

5.16 

5,280 

1.00 

2,500 

.48 

Marshfield,  71,  . 

July  31,1894, 

40,400 

7.65 

2,640 

.50 

- 

- 

Mattapoisett,  30, 

July  10,  1894, 

24,992 

4.73 

5,303 

1.00 

831 

.16 

Middleborough,!  68 

July  31,  1894, 

77,169 

14.62 

4,604 

.87 

2,666 

.50 

Plymouth,!  72,  . 

July  31,1894, 

Li  .  JlO 

5,253 

1  (\C\ 

2,150 

.40 

Plympton,  121,  . 

Jan.  22,  1895, 

5,380 

1.02 

Rochester,  172,  . 

May  13,  1895, 

22,108 

4.19 

Rockland,  75, 

Aug.   1,  1894, 

6,900 

1.30 

Scituate,  69, 

July  31,1894, 

28,500 

5.39 

5,200 

.99 

939 

.18 

Wareham.i  42,  . 

July  16,  1894, 

60,100 

11.38 

West  Bridgewater,  221, 

Dec.    4,  1895, 

17,100 

3.24 

Whitman,  65, 

July  30,  1894, 

8,900 

1.68 

5,196 

.98 

2,687 

.51 

Totals,  . 

553,917 

104.91 

43,621 

8.26 

14,673 

2.78 

Twenty-one  petitions  (one  city,  twenty  town),  in  one  city  and  nineteen  towns. 
Average  distance  petitioned  for,  26,377  feet  (5  miles). 
Length  laid  out,  58,294  feet  (11.04  miles) ;  average,  3,643  feet  (.70  mile). 
All  layouts  are  on  town  petitions. 


1  No  plan;  distance  scaled  on  map. 
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Suffolk  County. 


Length 
petitioned 

FOR. 

Length  laid  out. 

CouKTT,  City  or  Toavn. 

Petition  dated — 

1894. 

1895. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Chelsea,  56,  . 

July   25,  1894, 

6,000 

1.14 

Revere,  60,  . 

July   27,  1894, 

11,475 

2.17 

Winthrop,  73,  . 

July   31,  1894, 

18,100 

3.42 

35,575 

6.73 

1  - 

Three  petitions,  in  one  city,  two  towns. 
No  layouts. 


Worcester  County. 


Countt,  City  or  Town. 

Petition  dated- 

Length 
petitioned 

FOR. 

Length 
1894. 

laid  out. 
1895. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Athol,  37,  . 

July    12,  1894, 

16,800 

3-18 

5,280 

1.00 

Auburn,  148, 

March  20, 1895, 

12,100 

2.29 

4,004 

.76 

Barre,  146,  . 

March  19,  1895, 

15,286 

2.89 

Blackstone,  140,  . 

March  2,  1895, 

7,700 

1.46 

Bolton,  185, . 

June    3, 1895, 

5,280 

1.00 

Brookfield,  111,  . 

Jan.     2,  1895, 

27,997 

5.30 

Fitchburg,!  17,  . 

July     5,  1894, 

5,493 

1.04 

2,600 

.49 

2,533 

.48 

Fitchburg,2  62,  . 

July   30,  1894, 

20,800 

3.94 

Fitchburg,5,  *  93, 

Oct.      3,  1894, 

10,560 

2.08 

Gardner,  13, 

July     3,  1894, 

29,656 

5.62 

Grafton,  213, 

Aug.  15,  1895, 

16,971 

3.21 

Hardwick,  207,  . 

July    31,  1895, 

5,357 

1.01 

Ilolden,  10,  . 

July     3,  1895, 

27,920 

5.29 

5,280 

1.00 

2,531 

.48 

Hopedale,  144,  . 

March  16, 1895, 

6,040 

1.14 

Lancaster,  137,    .  . 

Feb.   28,  1895, 

24,808 

4.70 

Leicester,  25,      .  . 

July     9,  1894, 

28,110 

5.32 

5,328 

1.01 

5,280 

1.00 

Leominster, 3  91,  . 

Sept.  29,1894, 

26,400 

5.00 

Lunenburg,  16,  , 

July     5,  1894, 

30,772 

5.83 

Mendon,  84, . 

Aug.  20,  1894, 

18,432 

3.49 

New  Braintree,  210,  . 

Aug.    6,  1895, 

939 

.18 

Northborough,  122,  . 

Jan.    24,  1895, 

3,834 

.73 

1  "Westminster  road.  2  Ashby  road. 

3  No  plan;  distance  scaled  on  map.  *  Leominster  road. 
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Worcester  County  —  Concluded. 


Lexgth 
petitioxed 

FOR. 

Length  laid  orr. 

CoTTKTT,  City  or  To'^vts*. 

Petition  dated — 

1S94. 

1  1895. 

Feet, 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Korthborongh,  153, 

AprU    1, 1S95, 

1  11,000 

2.08 

— 

Oakham,  199, 

July  11,1895, 

15,045 

2.85 

~ 

Oxford,  108, 

Dec.   24, 1894, 

33,550 

6.35 

Paxton,  33  

July   10,  1S94, 

28,500 

1 

5.40 

10,478 

1.99 

Phillipston,  14,  . 

July    3,  1894, 

17,400 

1 

3.30 

- 

— 

- 

- 

Princeton,  193,  . 

June  22, 1895, 

14,221 

;  2.69 

- 

- 

- 

Rutland.i  m,  . 

March  5, 1895, 

24,581 

4.65 

- 

Pvutland,2  142, 

March  5, 1895, 

24,268 

4.59 

- 

Shrewsbury,  21,  . 

July     6,  1894, 

11,000 

1  2.08 

5,291 

1.00 

Southborough,  161, 

April  18,  1895, 

5,300 

1 

1.00 

- 

- 

- 

- 

Spencer,  49,  ... 

July  19,1894, 

23,413 

4.44 

- 

- 

- 

Sterling,  16S, 

May     1,  1895, 

5,280 

1.00 

- 

- 

- 

Sturbridge,  169,  . 

May     7,  1895, 

12,600 

2.39 

- 

- 

j 

- 

- 

Sutton,  S5,  . 

Aug.  25,  1894, 

6,096 

1.16 

Templeton,  S6,  . 

Sept.    1,  1S94, 

31,668 

6.00 

■W'arren,s  15, 

July     5,  1894, 

28,020 

5.31 

Warren,*  39, 

July   16,  1894,  \ 

18,868 

3.57 

WeatboroQgh,  160, 

April  14,  1895,  i 

1,100 

.20 

West  Brookfield,  222, 

Dec.     5,  1S95,  ' 

800 

.15 

Westminster,  23, 

July     9,  1894, 

30,590 

5.79 

2.669 

.51 

3,826 

.73 

Worcester,  162,  . 

April  22,  1S95, 

7,636 

1.44 

Usbridge,  89,      .      .  . 

Sept.  28,  1894,  ' 

15,759 

2.99 

Totals,  .... 

1 

707,955 

134.06 

15,577 

3.01  I 

1 

39,223 

7.42 

Forty-three  petitions  (four  city  and  thirty-nine  town),  in  two  cities  and  thirty-sis  towns. 

Average  distance  petitioned  for,  16,464  feet  (3.12  miles). 

Length  laid  out,  55,100  feet  (ID. 43  miles;  ;  average,  4,239  feet  (.80  mile). 

Laid  out  on  city  petitions,  5,133  feet  (.98  mile) . 

Laid  out  on  town  petitions,  49,967  feet  (9.45  miles) . 


1  Holden  road. 

5  Boston  Turnpike  to  Palmer. 


-  Paxton  road. 

*  Road  to  Brimfield  and  Wales. 
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Summary  by  Counties, 


Length 

Length  laid  out. 

County. 

PETITIONED  FOR. 

1894. 

189.1. 

Total. 

Feet. 

Miles 

Feet. 

Miles. 

Feet. 

Miles 

Feet. 

Miles 

Barnstable,  .      .  . 

271,551 

51.43 

5,265 

1.00 

39,075 

7.40 

44,340 

8.40 

Berkshire,  ... 

229,929 

43.54 

20,586 

3.90 

19,748 

3.74 

40,334 

7.64 

Bristol,  .... 

330,690 

72.10 

21,998 

4.17 

24,077 

4.56 

46,075 

8.73 

IDukes,  .... 

106,504 

20.17 

15,482 

2.93 

10,560 

2.00 

26,042 

4.93 

£]6eex,  .... 

302,021 

57.20 

5,280 

1.00 

19,215 

3.64 

24,495 

4.64 

Franklin,      .      .  . 

152,273 

28.84 

14,909 

2.82 

15,156 

2.87 

30,065 

5.69 

Hampden,    .      .  . 

350,106 

66.31 

22,576 

4.28 

16,886 

3.19 

39,462 

7.47 

Hampshire,  ... 

201,223 

38.11 

14,584 

2.76 

18,779 

3.55 

33,363 

6.31 

Middlesex,  . 

406,718 

77.03 

5,285 

1.00 

24,477 

4.63 

29,762 

5.63 

Nantucket,  . 

34,185 

6.50 

10,560 

2.00 

3,000 

.57 

13,560 

2.57 

Norfolk, 

198,061 

37.51 

14,398 

2.73 

19,552 

3.70 

33,950 

6.43 

Plymouth,  . 

553,917 

104.91 

43,621 

8.26 

14,673 

2.78 

58,294 

11.04 

Suffolk, 

35,575 

6.73 

"Worcester,  . 

707,955 

134.06 

15,877 

3.01 

39,223 

7.42 

55,100 

10.43 

Totals,  . 

3,930,708 

744.44 

210,421 

39.88 

264,421 

50.03 

474,842 

89,91 

Laid  out  on  county  petitions,  158,053  feet  (29.94  miles). 
Laid  out  on  city  petitions,  22,865  feet  (4.33  miles). 
Laid  out  on  town  petitions,  293,924  feet  (55.64  miles). 
Average  length  petitioned  for,  17,548  feet  (3.34  miles). 
Average  length  of  layout,  4,466  feet  (.85  mile). 


Statement  sJiowing  Number  of  County,  City  and  Toivn  Petitions, 
Distribution  of  Petitions  among  Municipalities,  and  Number 
of  Cities  and  Towns  in  which  Layouts  have  been  made,  by 
Counties. 


Petitions  received 

FROM  — 

Petitions 
situated  in — 

Layouts  made  in— 

COUNTIES. 

>. 

<u 

a 

s 

a 

t 

& 

a 

o 

o 

o 

o 

o 

o 

a 

O 

O 

5 

H 

H 

o 

H 

H 

Barnstable, 

14 

14 

12 

12 

4 

4 

7 

Berkshire, 

6 

1 

13 

20 

1 

15 

16 

1 

6 

7 

9 

Bristol,  . 

1 

4 

13 

18 

2 

11 

13 

1 

5 

6 

9 

Dukes,  . 

1 

3 

4 

5 

5 

3 

3 

4 

Essex, 

1 

4 

10 

15 

4 

12 

16 

2 

2 

2 

5 

Franklin, 

1 

15 

16 

12 

12 

4 

4 

8 

Hampden, 

2 

1 

10 

13 

1 

14 

15 

5 

5 

8 

Hampshire, 

1 

1 

15 

17 

1 

13 

14 

1 

6 

7 

9 

Middlesex, 

2 

2 

19 

23 

2 

17 

19 

5 

5 

6 

Nantucket, 

1 

1 

1 

1 

2 

1 

3 

Norfolk,  . 

16 

16 

14 

14 

6 

6 

9 

Suffolk,  . 

1 

2 

3 

1 

2 

3 

Plymouth, 

1 

20 

21 

1 

19 

20 

0 

9 

16 

Worcester, 

4 

39 

43 

2 

36 

38 

1 

7 

8 

13 

Totals,  . 

15 

19 

190 

224 

16 

183 

198 

6  63 

69  106 
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[F.] 

Showing  Blaotj  Form  for  Petition,  by  County 
Commissioners,  for  State  Eoad. 

COMMONWEALTH  OF  MASSACHUSETTS. 
To  the  Massachusetts  Highway  Commission. 

Respectfully  represent  your  petitioners  that  they  are  the  county 
commissioners  of  the  county  of  ;  that  your  peti- 

tioners adjudge  that  the  public  necessity  and  convenience  require 
that  the  Commonwealth  should  acquire  as  a  State  highway  a  road 
leading  from  in  the  town  —  city  —  of  to 

in  the  town  —  city  —  of  in  the  county 

of  and  which  is  described  as  follows  :  — 

That  your  petitioners  have  caused  a  survey  to  be  made,  and 
accompany  this  petition  with  a  plan  and  profile. 

Your  petitioners  therefore  pray  that  said  described  road  may  be 
acquired  as  a  State  highway. 

Dated  at  this  day  of  189 

Board  of  County  Commissioners. 


[G.] 

Showing  Blank  Form  for  Petition,  by  Mayor 

AND  AlDERIVIEN,  FOR   StATE  RoAD. 

COMMONWEALTH  OF  MASSACHUSETTSc 
To  the  Massachusetts  Highway  Commission. 

Respectfully  represent  your  petitioners  that  they  are  the  mayor 
and  aldermen  of  the  city  of  in  the  county  of 

;  that  your  petitioners  adjudge  that  the  public  necessity  and 
convenience  require  that  the  Commonwealth  should  acquire  as  a 
State  highway  a  road  leading  from  in  said  city,  to 

in  the  town  —  city  —  of  in  the  county 

of  and  which  is  described  as  follows  :  — 

That  your  petitioners  have  caused  a  survey  to  be  made,  and 
accompany  this  petition  with  a  plan  and  profile. 

Your  petitioners  therefore  pray  that  said  described  road  may  be 
acquired  as  a  State  highway. 

Dated  at  this  day  of  189 

^  Mayor, 
Board  of  Aldermen, 
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[H.] 

Showing  Blank  Form  fok  Petition,  by  Select- 
men, FOR  State  Koad. 

COMMONWEALTH  OF  MASSACHUSETTS. 
To  the  Massachusetts  Highway  Commission. 

Respectfully  represent  your  petitioners  that  they  are  the  select- 
men of  the  town  of  in  the  county  of  ; 
that  your  petitioners  adjudge  that  the  public  necessity  and  conven- 
ience require  that  the  Commonwealth  should  acquire  as  a  State 
highway  a  road  leading  from  in  said  town,  to 

in  the  town  —  city  —  of  in  the  county  of 

and  which  is  described  as  follows  :  — 
That  your  petitioners  have  caused  a  survey  to  be  made,  and 
accompany  this  petition  with  a  plan  and  profile. 

Your  petitioners  therefore  pray  that  said  described  road  may  be 
acquired  as  a  State  highway. 

Board  of  Selectmen, 


Tables  showing  Valuations  oe  Cities  and 
Towns  throughout  the  State,  with 
Amounts  appropriated  for  Kepair  and 
Construction  of  Roads  and  Bridges. 

The  following  tables,  showing  the  valuation  of  the  different 
cities  and  towns  throughout  the  State,  together  with  the  amounts 
appropriated  for  the  repair  and  construction  of  roads  and  bridges, 
are  as  complete  as  can  be  prepared  from  the  data  secured  by  cor- 
respondence with  the  ofBcials  of  the  various  municipalities,  and 
have  been  prepared  in  accordance  with  the  following  order,  passed 
by  the  Legislature  May  31,  1895  :  — 

Ordered^  That  the  Massachusetts  Highway  Commission  be  requested 
to  give  in  its  next  annual  report  a  tabulated  statement  of  the  appropria- 
tions made  by  the  various  towns  and  cities  of  the  State  for  the  repair 
and  construction  of  roads  and  bridges  during  the  year  1895. 
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Barnstable  County. 


TOWXS. 

Appropriations. 

ValtTations. 

New 
Roads. 

Repairs.  jBridges. 

Total. 

Real  Estate. 

Personal 
Estate. 

Total. 

Tax 
Rate. 

Barnstable,  . 

$200 

$10,000 

$350 

$10,550 

$2,557,800 

$1,179,800 

$3,737,600 

$11  00 

Bourne,  . 

1,565 

5,565 

1,359,125 

350,650 

1,709,775 

12  00 

Brewster, 

1,200 

402,920 

165,365 

568,285 

13  00 

Chatham, 

400 

1  (inn 

J,OW 

4,900 

711,620 

127,836 

839,456 

17  00 

Dennis, 

3  500 

3,500 

794,212 

465,988 

1,260,200 

12  60 

Easthara, 

Ann 

425 

226,607 

61,493 

288,100 

10  30 

Falmouth, 

1,050 

9,000 

150 

10,200 

2,216,400 

4,284,422 

6,500,022 

6  10 

Harwich, 

500 

2,500 

1,700 

4,700 

860,220 

248,550 

1,108,770 

15  00 

Mashpee, 

750 

750 

187,320 

6,770 

194,090 

12  60 

Orleans, 

1,200 

565,257 

153,447 

718,704 

13-00 

Province- 
town 
Sandwich,  . 

3,150 
2,500 

3,150 
2,500 

1,173,925 
733,675 

831,961 
176,275 

2,005,886 
909,950 

18  80 
15  20 

Truro,  . 

1,800 

1,800 

211,555 

119,593 

331,148 

16  50 

Wellfleet,  . 

1,500 

455,698 

194,824 

650,522 

8  00 

Yarmouth,  . 

3,500 

825,675 

769,435 

1,595,110 

10  00 

Total, 

$3,715 

$40,300 

$5,225 

$55,440 

$13,283,009 

$9,136,409 

$22,419,418 

Average,  . 

3,696 

885,533 

609,093 

1,494,627 

$12  7 

Berkshire  County. 

Adams, . 

$4,500 

$500 

$5,000 

$2,481,945 

$1,422,759 

$3,904,704 

$19  00 

Alford, . 

400 

138,331 

43,243 

181,574 

10  09 

Becket,  . 

2,000 

285,620 

137,745 

423,365 

16  00 

Cheshire, 

1,800 

548,830 

139,999 

688,829 

14  00 

Clarksburg,  . 

1,000 

170,856 

53,003 

223,864 

20  00 

Dalton,  . 

4,000 

600 

4,600 

1,417,561 

946,598 

2,364,159 

13  60 

Egremont,  . 

1,000 

360,604 

78,088 

438,692 

10  00 

Florida, 

1,000 

200 

1,200 

149,453 

18,182 

167,635 

20  00 

Great  Bar- 

rington. 
Hancock, 

$350 

600 

6,000 
600 

2,403,145 
274,043 

905,296 
40,155 

3,308,441 
314,198 

10  00 
7  20 

Hinsdale, 

1,000 

300 

1,300 

495,172 

202,234 

697,406 

14  25 

Lanesborough 

750 

600 

1,350 

419,175 

67,106 

486,281 

13  50 

Lee, 

5,000 

1,284,856 

454,960 

1,739,816 

21  00 

Lenox,  . 

200 

11,528 

11,728 

2,557,680 

735,478 

3,293,158 

15  00 

Monterey, 

600 

600 

184,722 

36,341 

221,063 

16  67 
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Berksliire  County  —  Concluded. 


TOWNS. 

Appbopriations. 

Valuations. 

New 
Roads. 

i 

Repairs.  Bridges. 

Total. 

Real  Estate. 

Personal 

Total. 

Tax 
Rate. 

Mount  Waeh- 

ingtOD. 
New  Ashford, 

- 
- 

$200 

$40 

$350 
240 



$75,902 

50,190 

$5,816 
7,025 

$81,718 
57,215 

$17  00 

14  50 

New  Marlbor- 

OUgll. 

Otie,  . 

- 

- 

1,000 

- 

2,500 
1,000 

375,424 

lD0,lZ<3 

163,49a 
34,542 

5o8,922 

ZUO,DDO 

15  50 
15  00 

Peru,  . 

- 

502 

99,oo0 

18,641 

118,321 

16  80 

Richmond,  . 

- 

1,200 

287,820 

49,053 

336,873 

18  40 

Sandisfield,  . 

1,300 

500 

1,800 

273,211 

84,279 

357,490 

15  00 

Savoy,  . 

- 

1,500 

100 

1,600 

lo4,J0U 

160,353 

20  00 

Sheffield, 

- 

2,000 

744,960 

151,934 

896,894 

14  50 

Stockbridge, 

- 

5  200 

J  01,0OO 

0,Uuo,000 

11  50 

Tyringham,  . 

- 

800 

176,330 

29,729 

206,059 

14  50 

Washington, 

800 

172,845 

24,434 

197,279 

15  50 

West  Stock- 
bridge. 
Williamstown 

$500 

800 
3,500 

300 
900 

1,600 
4,400 

397,120 
2,272,195 

95,902 
378,750 

493,022 
2,650,945 

17  30 
17  10 

Windsor, 

1,200 

300 

1,500 

154,725 

32,955 

187,680 

16  00 

Total, 

$1,050 

$4,340 

$69,070 

$20,854,803 

$7,135,381 

$27,990,184 

Average,  . 

$33,478  j 

2,302 

695,160 

237,846 

933,006 

$15  29 

Bristol  County. 

Acushnet, 

$1,200 

$1,200 

$511,020 

$117,950 

$628,970 

$10  00 

Attleborough, 

8,000 

3,782,681 

963,407 

4,746,088 

20  00 

Berkley, 

$550 

1,000 

$100 

1,650 

325,460 

70,905 

396,365 

9  50 

Dartmouth,  . 

3,400 

10,380 

350 

14,130 

2,056,650 

398,950 

2,455,600 

13  20 

Dighton, 

3,000 

83,515 

676,239 

759,754 

14  80 

Easton,  . 

6,541 

6,541 

1,850,694 

2,732,017 

4,582,711 

10  00 

Fairhaven, 

4,000 

4,000 

1,860,250 

280,980 

2,141,230 

13  00 

Freetown, 

2,500 

2,500 

656,760 

155,777 

812,537 

10  00 

Mansfield, 

6,050 

1,571,350 

218,005 

1,789,355 

18  00 

North  Attle- 

borough. 
Norton,  . 

4,000 
2,500 

4,000 
2,500 

3,085,670 
668,875 

748,454 
122,210 

3,834,124 
791,085 

24  00 
13  60 

Raynham, 

2,800 

665,210 

107,581 

772,791 

11  70 

Rehoboth, 

3,000 

3,000 

034,090 

95,055 

729,145 

15  00 

Seekonk, 

3,000 

682,240 

238,010 

920,250 

11  50 

Somerset, 

2,500 

2,500 

868,933 

146,897 

1,015,830 

14  50 

Swanzey, 

3,000 

3,000 

644,910 

195,486 

840,396 

16  00 

Westport, 

6,000 

2,500 

100 

8,600 

1,268,575 

199,400 

1,467,975 

10  80 

Total, 

$9,950 

$43,121 

$550 

$76,471 

$21,216,883 

$7,467,328 

$28,684,206 

Average,  , 

j 

4,498 

1,248,052 

439,254 

1,687,306 

$13  85 
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County  of  Dukes  County. 


TOWNS. 

Appkopriatioxs. 

Valuations. 

New 
Roads. 

Repairs. 

Bridges. 

Total. 

Real  Estate. 

Personal 
Estate. 

Total. 

Tax 
Rate. 

Chilmark,  . 

. 

_ 

$500 

$.500 

$188,360 

$27,517 

$215,877 

$9  25 

Cottage  City, 

$350 

$1,700 

200 

2,250 

1,483,950 

83,750 

1,567,700 

16  50 

Edgartown,  . 

150 

500 

650  1 

584,055 

146,282 

730,337 

15  00 

Gay  Head,  . 

75 

75 

7,986 

9,329 

17,315 

10  00 

Gosnold, 

206,442 

14,721 

221,163 

4  62 

Tisbury, 

145 

2,475 

2,620 

788,513 

85,637 

874,150 

12  50 

W.  Tisbury, 

400 

400 

331,870 

55,393 

387,263 

6  00 

Total, 

$720 

$5,075 

$700 

$6,495 

$3,591,176 

$422,629 

$4,013,805 

Average,  . 

928 

513,025 

60,375 

573,400 

$10  55 

Essex  County. 


QQ2  Q.^7 

Andover, 

9,000 

3,500,896 

1,080,488 

4,581,384 

15  00 

Boxford, 

1,000 

559,890 

175,346 

735,236 

9  70 

Bradford, 

$4,000 

$2,416 

6,416 

2,338,698 

285,688 

2,624,386 

19  25 

Danvers, 

$200 

8,000 

8,200 

3,597,000 

968,395 

4,565,395 

17  00 

Essex,  . 

1,200' 

746,498 

125,982 

872,480 

17  50 

Georgetown, 

1,000 

1,000 

788,875 

203,015 

991,890 

16  00 

Groveland,  . 

1,500 

600 

2,100 

763,566 

184,652 

948,218 

18  10 

Hamilton,  . 

1,500 

1,500' 

885,475 

279,750 

1,165,225 

7  00 

Ipswich, 

500 

7,000 

7,500 

2,169,464 

784,921 

2,054,385 

13  20 

Lynnfield,  . 

1,200 

1,200 

538,032 

75,761 

613,793 

11  50 

Manchester,  . 

4,350 

8,075 

75 

12,500 

3,075,423 

3,740,536 

6,815,959 

7  40 

Marblehead, . 

2,000 

8,700 

10,70o' 

4,642,200 

823,905 

5,466,105 

17  70 

Merrimac,  . 

1,600 

1,600 

970,005 

372,100 

1,342,105 

16  60 

Methuen, 

8,800 

2,624,605 

844,441 

3,469,046 

17  00 

Middleton,  . 

6,000 

1,000 

7,000 

484,472 

70,98& 

555,457 

12  80 

Nahant, 

6,650 

1 

6,650 

2,413,089 

2,447,918 

4,861,007 

6  50 

Newbury,  . 

3,000 

897,120 

148,290 

1,045,410 

10  00 

N.  Andover, 

700 

4,000 

4,700 

2,295,161 

594,052 

2,889,213 

15  00 

Peabody, 

4,410 

10,500 

14,910 

5,344,650 

2,489,750 

7,834,400 

15  00 

Rockport, 

4,600 

2,348,083 

315,635 

2,663,718 

16  50 

Rowley, 

1,200 

1  550,826 

91,580 

&42,406 

13  50 

Salisbury,  . 

2,000 

•  561,080 

54,69f 

615,775 

10  20 
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Essex  County  —  Concluded. 


TOWNS. 

Appropriations. 

Valuations. 

New 
Roads. 

Repairs. 

Bridges. 

Total. 

Real  Estate. 

Personal 
Estate. 

Total. 

Tax 
Rate. 

Saugus, 

$5,500 

$2,766,629 

$196,553 

$2,963,182 

$19  00 

S  wampscott, 

$8,350 

8,350 

3,619,525 

1,529,675 

5,149,200 

12  00 

Topsfield, 

1,500 

$500 

2,000 

494,540 

386,590 

881,130 

10  50 

"Wenham, 

1,000 

1,000 

569,125 

116,000 

685,125 

10  00 

W.Newbury, 

1,500 

800 

2,300 

772,120 

96,953 

869,073 

13  00 

Total, 

$12,160 

$82,075 

$5,391 

$145,926 

$54,309,984 

$19,515,916 

$73,825,900 

Average,  . 

5,212 

1,939,642 

696,997 

2,636,639 

$13  66 

FranMin  County. 

Ashfield, 

$2,100 

$404,964 

$91,374 

$496,338 

$14  90 

Bernardeton, 

$800 

800 

341,571 

89,152 

430,723 

11  00 

Buckland,  . 

2,000 

449,135 

101,492 

550,627 

17  50 

Charlemont, 

1,000 

$600 

1,600 

276,901 

70,775 

347,676 

18  00 

Colrain, 

3,000 

399,625 

162,999 

562,624 

15  00 

Conway, 

2,500 

2,500 

498,312 

182,587 

680,899 

18  00 

Deerfield,  . 

2,500 

1,424,893 

160,626 

1,585,519 

12  80 

Erving, 

$100 

11 

111 

304,901 

100,834 

405,735 

15  50 

Gill, 

1,000 

500 

1,500 

404,916 

77,553 

482,469 

11  00 

Greenfield,  . 

3,000 

9,200 

10,000 

22,200 

3,817,073 

1,269,089 

5,086,162 

14  00 

Hawley, 

1,000 

200 

1,200 

114,627 

27,077 

141,704 

24  00 

Heath,  . 

600 

800 

125,292 

61,836 

187,128 

17  00 

Leverett, 

1,000 

221,945 

53,311 

275,256 

15  20 

Leyden, 

5(50 

500 

135,141 

24,166 

159,307 

17  00 

Monroe, 

700 

94,816 

46,314 

141,130 

14  50 

Montague,  . 

1,300 

6,000 

7,500 

14,800 

2,836,970 

703,895 

3,540,865 

17  00 

New  Salem, 

1,400 

234,290 

45,920 

280,210 

17  00 

Northfield,  . 

2,000 

400 

2,400 

799,867 

94,185 

894,052 

12  70 

Orange, 

1,000 

5,000 

1,000 

7,000 

4,587,840 

1,110,476 

5,698,216 

20  00 

Rowe,  . 

1,000 

150,585 

27,776 

178,361 

16  50 

Shelburne,  . 

2,300 

2,300 

701,805 

180,343 

882,148 

15  00 

Shutesbury, . 

600 

600 

145,745 

22,146 

167,891 

19  00 

Sunderland, 

675 

372,849 

46,645 

419,494 

9  50 

Warwick,  . 

1,928 

1,928 

244,325 

66,425 

310,750 

20  00 

Wendell,  . 

800 

800 

184,885 

57,226 

242,111 

18  00 

Whately,  . 

1,550 

1,550 

332,010 

67,331 

399,341 

15  75 

Total, 

$5,400 

$33,178 

$23,811 

$76,964 

$19,605,283 

$4,941,553 

$24,546,836 

Average,  . 

2,960 

754,049 

190,060 

944,109 

$15  99 
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Ha mpde n  Con n ty . 


TOWNS. 

Appbopeiations. 

Valuatioxs. 

XT 

New 
Heads. 

i 

Repairs.  Bridges. 

Total. 

Real  Estate. 

Personal 
Estate. 

Total. 

Tax 
Rate. 

Agawam, 

$800 

$1,800 

$500 

$3,100 

di  TOT  con 

$173,346 

$l,o00,9(  0 

$23  00 

Blandford,  . 

2,000 

650 

2,650 

89,455 

/lOO  TQA 

17  50 

Brimfield,  . 

1,400 

100 

1  i^(\r\  ' 

04,1/ D 

AC\fy  OTA 

lb  7o 

Chester, 

2,000 

1,400 

3,400  ' 

47U,0(0 

83,807 

554,382 

16  00 

Granville, 

2,000 

Qn  OAA 

345,709 

23  00 

Hampden,  . 

750 

346,710 

58,595 

405,305 

11  00 

Holland, 

400 

400 

83,317 

8,182 

91,499 

13  00 

East  Long- 
meadow. 
Ludlow, 

2,000 

•  250 

2,250 

532,274 

97,020 

£tn(\  on  1 

15  50 

2,500 

ooo,ob» 

278,169 

It  50 

MonsoD, 

4,000 

1 

4,000 

1,183,515 

495,298 

l,07o,sld 

18  00 

Montgomery, 

700 

700 

Ton  con 

OO  OAA 

144,180 

15  00 

Palmer, 

4,500 

1,150 

Ji,yoj.,iu/ 

10  lU 

Russell, 

1,300 

200 

1,500 

461,400 

ono  n7J^ 

z0z,9/  0 

664,375 

13  00 

Southwick,  . 

! 

1,800 

300 

2,100 

448,283 

62,308 

510,591 

16  75 

Tolland, 

800 

100 

900 

110,400 

29,159 

139,559 

17  00 

"Wales, 

700 

700 

211,739 

66,366 

278,105 

10  30 

West  Spring- 
field. 
Westfield,  . 

2,000 

5,000 

1,000 

8,000 

3,691,527 

420,944 

4,112,471 

15  50 

5,000 

7,850 

2,200 

15,050 

5,785,201 

2,048,052 

7,833,253 

17  00 

Wilbraham,  . 

2,350 

,  613,031 

142,355 

755,386 

8  70 

Longmeadow, 

800 

800 

459,185 

51,610 

510,795 

9  00 

Total, 

$7,800 

$37,050 

$7,550 

$60,300 

$19,369,714 

$5,250,774 

$24,620,488 

Average,  . 

3,015 

968,485 

262,539 

1,231,024 

$15  18 

Hampshire  County. 


Amherst, 

$3,000 

$800 

i 

$3,800 

$2,440,309 

$692,905 

$3,133,214 

$13  00 

Belchertown, 

3,000 

150 

3,150 

718,840 

121,875 

840,715 

12  30 

Chesterfield, 

1,000 

1,000 

1 

1,450  1 

230,489 

52,219 

282,708 

16  50 

Cummington, 

1,300 

150 

234,130 

57,949 

292,079 

19  00 

Easthampton,  $2 

,500  2,250 

4,750 

1,946,080 

599,675 

2,545,755 

17  00 

Enfield, 

1,200 

389,550 

217,800 

607,350 

11  00 

Goshen, 

950 

650 

1,600 

117,645 

22,796 

140,441 

16  00 

Granby,       .  | 

800 

800 

369,392 

72,195 

441,587 

13  00 

Greenwich,  . ' 

500 

200 

700 

183,490 

76,790 

260,280 

16  00 

Hadley, 

-    1  1,500 

300 

1,800 

1 

850,465 

105,230 

955,695 

15  50 
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Hampshire  County  —  Concluded . 


TOWNS. 

Appropriations. 

Valuations. 

New 
Roads. 

Repairs. 

Bridges. 

Total. 

Real  Estate. 

Perspnal 
Estate. 

Total. 

Tax 
Rate. 

Hatfield, 

$1,000 

$500 

$1,500 

$733,462 

$194,302 

$927,764 

$9  00 

Huntington,  . 

1,800 

393,030 

118,980 

512,010 

20  00 

Middlefield,  . 

1,000 

147,985 

56,065 

204,040 

10  00 

Pelham, 

800 

152,256 

18,913 

171,169 

13  50 

Plainfield,  . 

650 

300 

950 

120,136 

42,303 

162,439 

10  00 

Prescott, 

600 

600 

141,670 

23,428 

165,098 

13  00 

South  Hadley, 

4,600 

4,600 

1,772,480 

311,340 

2,083,820 

18  OO 

Bouthampton, 

1,200 

412,662 

65,254 

477,916 

13  00 

Ware,  . 

6,000 

3,000,000 

1,184,000 

4,184,000 

16  80 

Westhampton 

800 

800 

188,995 

33,488 

222,483 

15  50 

Williamsburg 

1,200 

1,200 

697,536 

176,659 

874,195 

12  50 

Worthington, 

1,600 

231,445 

83,469 

314,914 

16  00 

Total, 

$2,500 

$22,350 

$3,850 

$42,300 

$15,472,047 

$4,327,635 

$19,799,682 

Average,  . 

1,923 

703,275 

196,711 

899,986 

$14  39 

Middlesex  County. 


Acton,  . 

$2,300 

$2,300 

$1,285,825 

$242,340 

$1,528,165*  $11 

50 

Arlington,  . 

25,000 

6,098,635 

1,620,270 

7,718,905 

17 

30 

Ashby,  . 

1,250 

384,140 

108,257 

492,397 

U 

00 

Ashland, 

$1,500 

1,500 

3,000 

1,062,971 

144,159 

1,207,130 

17 

30 

Ayer,  . 

3,500 

1,106,267 

250,747 

1,357,014 

15 

80 

Bedford, 

1,800 

$100 

1,900 

966,716 

90,721 

1,057,437 

15 

50 

Belmont, 

9,500 

9,500 

2,881,280 

980,660 

3,861,940 

15 

00 

Billerica, 

800 

5,000 

200 

6,000 

1,445,933 

351,329 

1,797,262 

16 

80 

Boxborough, 

600 

600 

195,467 

37,228 

232,695 

11 

00 

Burlington,  . 

1,500 

1,500 

422,006 

94,359 

516,365 

12 

50 

Carlisle, 

1,600 

1,600 

310,248 

42,376 

352,624 

13 

00 

Chelmsford, . 

5,000 

1,000 

6,000 

1,813,530 

279,600 

2,093,130 

9 

50 

Concord, 

9,000 

9,000 

2,733,310 

1,095,131 

3,828,441 

12 

50 

Dracut, . 

1,615 

3,000 

4,615 

1,533,510 

225,482 

1,758,992 

11 

00 

Dunstable,  . 

600 

600 

242,152 

50,792 

292,944 

13 

60 

Framingham, 

18,000 

10,000 

28,000 

5,526,670 

1,651,690 

7,178,360 

15 

00 

Oroton, 

5,000 

1,450,430 

1,311,508 

2,761,938 

9 

00 

Holliston, 

3,000 

3,000 

1,274,196 

331,439 

1,605,635 

16 

40 

Hopkinton,  . 

3,000 

3,000 

1,525,420 

385,537 

1,910,957 

20 

00 
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Middlesex  County — Concluded. 


TOWNS. 

Appropriations. 

Valuations. 

New 
Roads. 

Repairs. 

Bridges. 

Total. 

Real  Estate. 

Personal 
Estate. 

Total. 

Tax 
Rate. 

Hudson, 

$3,118 

$6,000 

$9,118 

$2,346,540 

$507,233 

$2,853,773 

$20  00 

Lexington,  . 

200 

9,000 

9,200i 

i 

3,681,141 

440,495 

4,121,636 

18  00 

Lincoln, 

3,500 

3,500' 

797,584 

1,637,335 

2,434,919 

8  50 

Littleton, 

1,250 

1,250 

660,625 

191,846 

852,471 

15  00 

Maynard, 

2,000 

1,469,639 

659,168 

2,128,807 

14  00 

Melrose, 

15,000 

10,082,100 

556,650 

10,638,750 

14  80 

Natick, . 

2,800 

8,200 

11,000 

4,622,150 

975,075 

5,597,225 

16  00 

No.  Reading, 

1,200 

$100 

1,300 

471,273 

63,623 

534,896 

16  80 

Pepperell,  . 

2,500 

-  450 

2,950 

1,558,952 

448,615 

2,007,567 

10  20 

Reading, 

3,500 

3,500 

3,264,528 

426,979 

3,691,507 

15  50 

Sherborn, 

100 

2,000 

150 

2,250 

748,715 

82,288 

831,003 

12  20 

Shirley, 

900 

100 

1,000 

584,990 

152,145 

737,135 

12  30 

Stoneham,  . 

4,800 

7,500 

12,300 

3,863,325 

443,720 

4,307,045 

18  40 

Stow,  . 

1,200 

1,200 

522,406 

139,628 

662,034 

10  oe 

Sudbury, 

2,917 

909,040 

219,920 

1,128,960 

9  00 

Tewksbury, . 

600 

3,500 

4,100 

1,311,124 

222,178 

1,533,302 

13  00 

Townsend,  . 

2,000 

925,895 

193,798 

1,119,693 

13  50 

Tyngsbor- 
Wakefield,  . 

1,000 

1,000 
13,500 

327,451 
741,805 

51,201 
5,447,270 

378,652 
6,189,075 

16  60 
18  50 

Watertown, . 

16,000 

1,000 

17,000 

7,360,950 

1,395,914 

8,756,864 

15  00 

Wayland, 

2,000 

200 

2,200 

1,214,990 

299,735 

1,514,725 

14  40 

Westford,  . 

3,500 

3,500 

1,026,378 

227,006 

1,253,384 

13  20 

Weston, 

5,700 

200 

5,900| 

1,674,590 

1,222,820 

2,897,410 

7  80 

Wilmington, 

2,000 

2,000 

819,852 

115,727 

935,579 

12  00 

Winchester, . 

24,000 

24 ,000 1 

5,747,900 

1,034,440 

6,782,340 

15  00 

Total, 

$67,533 

$137,850 

$3,500 

$269,050 

$88,992,649 

$26,448,434 

$115,441,083 

Average,  . 

6,115 

2,022,560 

601,101 

2,623,661 

$17  53 

Norfolk  County, 


Avon,  . 

$150 

$1,000 

$1,150 

$676,610 

$74,415 

$751,025 

$16  60 

Bellingham, 

1,500 

$100 

1,600 

579,490 

132,302 

711,792 

12  75 

Braintree,  . 

4,000 

4,000 

3,440,225 

747,925 

4,188,150 

17  6,0 

Brookline,  . 

6,400 

60,000 

66,400 

43,703,600 

15,299,000 

59,002,600 

12  00 

Canton, 

2,700 

8,000 

10,700 

2,160,755 

1,073,245 

3,234,000 

18  00 
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Norfolk  County  —  Concluded . 


Appropriations. 

Valuations. 

TOWNS. 

New 
Eoads. 

Repairs.  Bridges. 

! 

Total. 

Real  Estate. 

Personal 
Estate. 

Total. 

Tax 
Rate. 

Cohaeeet, 

$7,000 

$2,602,905 

$1,557,588 

$4,160,493 

$8  80 

Dedham, 

$12,800 

!pD,  t-it 

19,723 

8,347,087 

I,o02,z40 

11  00 

Dover,  . 

550 

3,050 

472,710 

355,352 

OiO,ODZ 

7  00 

Foxborough, 

3,950 

3  250 

7,200 

1,425,513 

305,264 

1,730,777 

13  40 

Franklin, 

_ 

R  C\(\C\ 
D,UUU 

6,000 

2,311,015 

534,530 

2,845,545 

15  50 

Holbrook,  . 

1,200 

1,200 

980,225 

124,935 

1    1  AC   1  ^!A 

1,105,160 

24  50 

Hyde  Park,  . 

3,370 

20,170 

7,757,750 

969,805 

8,727,555 

14  20 

Medfield, 

2,500 

2  000 

200 

4,700 

1    At  4  OA1 

1,014,891 

1:90,095 

l,oOU,2oD 

10  00 

Medway, 

2  000 

2,000 

1,206,118 

183,465 

1,389,583 

12  50 

Millis,  . 

_ 

900 

709,600 

1  rto  one 

122,365 

031,965 

16  00 

Milton,  . 

17,075 

43,075 

7,128,105 

11,665,155 

18,793,260 

7  00 

Needham,  . 

6,500 

6,500 

2,536,339 

298,129 

2,834,468 

14  60 

Norfolk, 

1  (\C\C\ 
1,U<JU 

1,000 

620,734 

97,808 

718,542 

14  00 

Norwood,  . 

4,700 

7,500 

500 

8,000 

2,673,970 

684,795 

3,358,765 

16  90 

Randolph,  . 

4,000 

4,000 

1,607,700 

296,100 

1,903,800 

19  00 

Sharon, 

250 

3,600 

150 

4,000 

1,346,976 

221,401 

1,568,377 

13  00 

Stougbton,  . 

1 

4,500 

2,432,445 

403,976 

2,836,421 

20  00 

W^alpole, 

900 

3,500 

4,400 

1,739,407 

441,502 

2,180,909 

15  30 

Welleeley,  . 

6,500 

4,040,322 

2,507,303 

6,547,625 

11  00 

Weymouth, . 

1,800 

11,445 

1,000 

14,245 

5,143,588 

1,305,393 

6,448,981 

17  50 

Wrentham,  . 

4,000 

1,271,502 

206,425 

1,477,927 

14  60 

Total, 

$57,145 

$175,744 

$23,444 

$256,013 

$107,929,582 

$41,195,813 

$149,125,395 

Average,  . 

1 

9,847 

4,151,138 

1,584,454 

5,735,592 

$14  33 

Nantucket  County. 


Nantucket,  . 

$200 

$1,700 

$1,900 

$1,982,818 

$1,123,818 

$3,106,636 

$11  80 

Suffolk  County. 

Revere, 

$3,000 

$9,000 

$12,000 

$7,160,000 

$182,500 

$7,342,500 

$12  40 

"Winthrop,  . 

6,150 

16,330 

22,480 

4,440,320 

133,240 

4,573,560 

15  40 

.Total, 

$9,150 

$25,330 

$34,480 

$11,600,320 

$315,740 

$11,916,060 

Average,  . 

17,240 

5,800,160 

157,870 

5,958,030 

$13  90 
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Plymouth  County. 


Appropriations. 


TOWNS. 


New 
Roads. 


Abington, 

Bridgewater, 

Carver, . 

Duxbury, 

EaBt  Bridge- 
water. 
Halifax, 

Hanover, 

HanBon, 

Hingham, 

Hull,  . 

Kingston, 

Lakeville, 

Marion, 

Marshfield,  . 

Mattapoisett, 

Middlebo  r- 

ough. 
Norwell, 

Pembroke,  . 

Plymouth,  . 

Plympton,  . 

Rochester,  . 

Rockland, 

Scituate, 

Wareham,  . 

West  Bridge- 
water. 
Whitman, 

Total, 

Average,  . 


$2,300 


2,000 


2,550 


1,200 
150 


Repairs  Bridges. 


11,000 


1,500 
2,300 

2,100 


$25,100 


$2,900 
4,000 

I,  400 
5,000 
3,400 

2,500 
2,000 
10,435 
5,500 
3,500 

2,600 
4,150 

II,  000 
2,500 
1,200 

14,000 
900 
1,900 
6,300 
3 

5,000 
3,000 
5,900 


$102,385 


$400 

225 
1,000 

500 

250 
200 


2,000 


4,000 


100 


Total. 


200 


1,000 


$9,875 


Valuations. 


Real  Estate. 


Personal 
Estate. 


Total. 


Tax 
Rate. 


$5,600 
4,000 
1,625 
6,000 
3,900 
900 
4,750 
2,200 
12,985 
5,500 
5,500 
1,700 
3,800 
4,300 
1,500 
15,000 
2,500 
1,300 
25,000 
900 
1,900 
6,500 
4,800 
8,300 
3,000 
8.000 


$141,460 
5,441 


$1,961,595 
1,926,210 
646,354 
1,215,325 
1,171,891 
242,116 
866,642 
524,481 
2,971,554 
2,901,231 
880,405 
445,205 
734,770 
1,115,585 
930,787 
3,292,505 
688,416 
569,490 
4,647,775 
265,703 
436,385 
2,433,597 
1,896,745 
1,506,920 
854,764 
3,033,956 


$381,015 
336,648 
147,195 
269,029 
279,042 
27,343 
329,988 
125,743 
993,769 
108,179 
551,220 
53,385 
117,210 
142,440 
557,220 
529,581 
183,585 
80,645 
2,011,425 
43,509 
74,009 
550,422 
142,940 
485,613 
141,476 
575,845 


$2,342,610 
2,262,858 
793,549 
1,484,355 
1,450,933 
269,459 
1,196,630 
650,224 
3,965,323 
3,009,410 
1,431,625 
498,590 
851,980 
1,258,025 
1,488,007 
3,822,086 
872,001 
650,135 
6,659,200 
309,212 
510,394 
2,984,019 
2,039,685 
1,992,533 
996,240 
3,609,801 


$38,160,407 
1,467,708 


$9,238,476 
355,326 


$47,398,883 
1,823,034 


$20  40 

13  50 
10  50 

14  10 

15  50 

14  20 

15  00 

15  80 

16  00 

17  14 

10  00 

11  50 

14  00 

15  00 
7  00 

16  66 

13  50 

15  50 

16  80 
9  80 

14  00 
21  50 

12  70 
14  50 
12  50 

17  50 

$14  41 


Worcester  County. 


Ashburnham, 

$350 

$2,500 

$300 

1 

$3,150  ; 

$883,844 

$191,085 

$1,074,929 

$20  00 

Athol,  . 

5,500 

1,000 

6,500 

3,039,050 

824,605 

3,863,655 

18  00 

Auburn, 

1,000 

500 

1,500 

446,000 

102,520 

548,520 

15  40 

Barre,  . 

3,500 

3,300 

1,050 

7,850 

1,096,210 

304,834 

1,401,044 

16  00 
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Worcester  County — Continued. 


TOWNS. 

Appropriations. 

Valuations. 

New 

Repairs 

Bridges. 

Total. 

Real  Estate. 

Personal 
Estate. 

Total. 

Tax 

Berlin,  . 

- 

- 

- 

$1,000 

$424,420 

$60,701 

$485,121 

$11  70 

Blackstone,  . 

- 

$5,000 

$500 

5,500 

1,900,471 

732,755 

2,633,226 

16  00 

Bolton,  . 

- 

1,400 

- 

1,400 

413,678 

63,506 

477,184 

10  50 

BoylstoD, 

- 

1,500 

500 

2,000 

435,536 

87,975 

523,511 

13  30 

Brookfield,  . 

- 

- 

- 

2,500 

1,127,904 

235,880 

1,363,784 

21  20 

Charleton,  . 

- 

- 

- 

2,800 

760,250 

161,110 

921,360 

12  00 

Clinton, 

$1,850 

18,000 

- 

19,850 

5,365,775 

1,670,212 

7,035,987 

17  00 

Dana,  . 

- 

- 

- 

600 

228,954 

66,470 

295,424 

15  20 

Douglass, 

500 

2,000 

- 

2,500 

777,436 

257,306 

1,034,742 

14  30 

Dudley, 

- 

2,500 

3,000 

5,500 

741,155 

301,749 

1,042,904 

20  20 

Gardner, 

- 

.  - 

- 

8,500 

3,591,165 

1,094,421 

4,685,586 

23  00 

Grafton, 

- 

4,000 

- 

4,000 

1,726,300 

665,558 

2,391,858 

17  00 

Hardwick,  . 

500 

2,500 

- 

3,000 

1,080,525 

397,280 

1,477,805 

15  eo 

Harvard, 

4,000 

2,000 

- 

6,000 

685,416 

•235,542 

920,958 

10  80 

Holden, 

- 

- 

- 

2,000 

934,600 

264,304 

1,198,904 

14  80 

Hopedale, 

- 

- 

- 

21,400 

838,286 

1,108,163 

1,946,449 

10  00 

Hubbardston, 

500 

1,500 

2,000 

575,130 

80,147 

655,277 

16  00 

Lancaster,  . 

400 

9,100 

9,500 

1,206,406 

1,807,830 

3,014,236 

13  35 

Leicester, 

4,000 

400 

4,400 

1,345,328 

741,048 

2,086,376 

13  70 

Leominster, . 

675 

8,800 

9,475 

4,872,557 

1,008,005 

5,880,562 

19  50 

Lunenburg,  . 

1,800 

- 

1,800 

687,102 

67,231 

754,333 

16  00 

Mendon, 

- 

- 

- 

1,500 

457,380 

83,815 

541,195 

12  25 

Milford, 

5,400 

10,000 

- 

10,540 

4,247,187 

1,078,598 

5,325,785 

18  20 

Millbury,  . 

1,500 

3,000 

600 

5,100 

1,686,922 

534,005 

2,220,927 

21  60 

New  Brain- 

tree. 
Northbor- 

ough. 
Northbridge, 

- 
- 
- 

1,000 
1,800 
- 

- 
- 
- 

1,000 
1,800 
3,500 

342,560 
941,895 
1,487,485 

86,190 
242,593 
1,270,755 

428,750 
1,184,488 
2,758,240 

11  60 
15  40 

12  50 

North  Brook- 
field. 
Oakham, 

1,000 

2,700 
1,000 

1,520,625 
275,000 

229,405 
55,000 

1,750,030 
330,000 

18  40 
18  00 

Oxford, 

2,000 

966,140 

283,255 

1,249,395 

15  90 

Paxton, 

700 

248,075 

40,797 

288,872 

13  40 

Petersham,  . 

2,500 

524,733 

117,865 

642,598 

10  30 

Phillipston,  . 

1,100 

1,100 

240,265 

32,400 

272,665 

18  00 

Princeton,  . 

2,700 

716,084 

136,520 

852,604 

12  00 

Royalston,  . 

1,600 

400 

2,000 

424,275 

79,949 

504,224 

13  50 

Rutland, 

1.200 

1,200 

455,647 

62,533 

518,180 

15  00 
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Worcester  County  —  Concluded. 


Appbopriations.  I 

Valtjatioxs. 

TOWNS. 

Roads. 

Repairs. 

Bridges. 

Total. 

Real  Estate. 

Personal 
Estate. 

Total. 

Tax 
Rate. 

Shrewsbury, 

_ 

ijy  1  l,OiD 

$15  30 

Southborough 

<»  (\(\(\ 

3  000 

1  nCO  AOQ 

i,ooy,uoo 

12  00 

Southbridge, 

8,475 

$200 

11, 0 

2,735,642 

822,815 

3,558,457 

19  60 

Spencer, 

D,OUU 

2,788,595 

1,145,781 

16  50 

Sterling, 

756,990 

10A 

lzU,oo4 

877,324 

12  60 

Sturbridge,  . 

O  QAA 

2,800 

yz4,040 

Sutton,  . 

3,000 

3,000 

927,170 

367,402 

1,294,572 

13  00 

Templeton,  . 

- 

2,500 

- 

2,500  ■ 

1,037,522 

210,928 

1,248,450 

19  50 

Uxbridge,  . 

3,500 

.  450 

o,you 

1,566,810 

667,440 

Z,2o4,JqU 

14  40 

Upton,  . 

2,000 

2  000 

770  738 

yuD,iiu 

1  \  nn 

"Warren, 

3,000 

3  000 

O  1QR  C\^\ 
Z,loD,UOO 

DUU,y /O 

o  7Q7  noi 
z,  lot ,Uoi 

16  20 

Webster, 

2,500 

200 

1 

2,700 

2,002,953 

1,149,546 

3,152,499 

10  50 

Westborough 

4,000 

2,330,847 

416,156 

2,747,003 

16  10 

West  Boyls- 
ton. 

West  Brook- 
field. 

Westminster, 

1,500 

1,500 
1,000 
3,000 

959,589 
667,974 
569,933 

292,220 
98,615 
86,169 

1,251,809 
766,589 
656,102 

16  20 

16  25 

17  00 

Winchendon, 

4,000 

450 

4,450 

1,674,069 

639,753 

2,313,822 

18  60 

Total, 

$29,075  $135,875 

$9,550 

$233,740 

$73,282,814 

$24,366,093 

$97,648,907 

Average,  . 

4,100 

1,285,663 

427,475 

1,713,138 

$15  15 
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1896.] 
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[J.] 

List  of  Opficers  of  Massachusetts  Highway 
Commission.^ 

George  Arthur  Perkins,  ] 

Nathaniel  Southgate  Shaler,)  ....  Commissioners. 
William  Edward  McClintock,) 

Charles  Mills,  Chief  Engineer. 

Austin  Bradstreet  Fletcher,  Clerk 

John  Michael  McCarthy,  Assistant  Clerk. 

Walter  Edwin  Hitchcock,  Book-keeper. 

Edward  Augustus  Austin,   Messenger. 

Logan  Waller  Page,  Geologist. 

*  For  the  names  of  the  persons  employed  as  engineers,  see  pages  79-85. 


